het ave ae 


Vanegas lias 


Newt 
selene 


GVSLVOLLL LOZLE 


MMT 


ats. 


serese 


Bane est | 
BE Defend 


SSS 
co 


4 
Yr, 
< 


hero 
Danaus is 


ete, 
ee ie 


- 
segs om 


feet 
ene 


ao 


hy 

La ae 
PAA a pat yy 
SR APA Se 


Pete Lea Shas 
a EV Ol8 me BS Se ate, 
i BOBS te aks 
SUA vs tgs 
Dome mad tee 


Digitized by the Internet Archive 
In 2022 with funding trom 
University of Toronto 


https://archive.org/details/31/61117641845 


UF 


ped 
_ 
Pith 


? ae 
“a er | 6 
ee aul Veuts tg 4 | q) ' 
UE, Ea TORTS hep) 
_ i ro] . rie om moet: 
me . 
is 


Reclaaticn Serviee—E. F. DRAKE, Director oy 


é \ 
oy ¥ t 
Pa aiplial\ } { } ; f y, f t 
of 4 } ww y Wea i 
n . ; 
e \ Py Y S 
t 
# dns j 
wR t 
A . = 
o ‘ Ys ee 
. “ NM iy ' 
Sy | i ys ; i 
¥ Y r . aes 
E ; ¥ ; \ Nea a ; 
} ; 
, e . FA gions odes h | j { 
ara eae iNiS 4 ; oS 
y \ 4 { i ; ¥ 
Vy x oy: i AWA a | ‘ , i sy Vy 
, > \ue Ti 4 f 
(or f SY f SES a ae : 
Wi i 
i RUE Oe 
i i 
2 ‘ 3 
é iY y 
A “ - Ags 
ee : 
; X Y Iss i 7 4 a 
apy a i : we f i 
Sai) \ 
: \ Ral 4 iy 
1 i 1 % iP 
Se aN a A al wv Wn \ ip 
En . | oy x v 
Seat hl ; Pa 
“f \ 
, 6 
\ ei at \ / Ne 
, of Es \ t 
¥ t x : yt 
: / ) \ 
Bi i OF THE 
\ { if aN 
Da 4 Aa \ . 
AX a i \ e rua Kee 


Tee Tae a ie Ve ae (OTTAWA aye ete oe 
| PS MSI ay | THOMAS MULVEY ce | | 
Pies cia PRINTER: TO Shanta KING’S MOST ark MAJESTY - a 


ue ( \ e } 
aT vi 0 4 vs : 
| ‘i ; ¥ ¥ i ¢ 
} iP: ee ) ants ahs 
i ; fr ‘ ! Mie @ ba 
4 ! my 1 4 , my i = 
4 o ui y 
Let ly i 
Z 
Sone ues ; 
rf | “ft é * . i 
/ ae f 
VDA 7 a } 
te P 


A m3 f 
= \ erent ; 
f : i iar) th ede My i i 
i \ : & ; ry ener j 
j : % y 
\ : Aa a : { i | ES 
‘ ’ 4 sail) ! : ft Apel ahr \ : “ey y f 
| a a aes es i ene eae 
f {in ‘ ahh, ioe t 
y EN NS ; SS 1 ( " / ye 
/ z v eS, ¥ 7 : “ I 
a Mem ur awa ts 4 Be ie eos aac i, Die SKU Re os 
- uw : a ie } ea GR AMER i 
Fi as ny . } i 
j Ptah anne : ? | ‘ y 
\i ; ‘ / d 
mn he | ‘ 
“4 y { iP ae Va ( 
: f a2 ae 
SECC : : ate u 
: ‘ { ) 
\ y 
Be iti inthe NEN da \ ; 4 
Bat ; esl Oe j ne 
4 Ae ly <i 
Ss ‘ 
Me i <a A i \ } A ee 
¢ a 
Ag 
| * lg » ' 
; R 
\ ? | WINE ; 
S us \ x z | ; ‘i 
h 
‘ h i : 
os My Hie 
: Ai 4 { , fe, ( 
7 ‘ < “ i x jae ey. 5 
y , ; 4h i 
RNG +. | aay ph ts 
ah ‘ ; 
i ’ J x ! ‘ < 
UES anc ee ‘A 
/ N Sethe (i ; 
/ A f \ of iss { = 
t ; i F | 
ae Fhe vis re ef n 
; ; aay i 
YVAN { , MYT ; 
(ial Ae & y / P iy j 
4 t r 
nA 7 { rT 7 i 
Ted { i} 2a! MGR / f ‘ 
: Ge, | iy i s \ op ae 
7 SSEaN, \\ Ae N ‘ lie 
; ; Vee / ‘ ) ) i we 
ie et a \ H 
te p or My q s 
i 1 ki 
2 ; We \ 
Dae Er 
a a f 
has N \ v 
f \ \ 
Gate ; ie 
Hs Je hy ei lesty 
ig = i 47; ‘ 
wes i re 1 h 
vA is 3 ‘ it i pie 
es 9) : L ; I, ~ i \ SMO i 
¥ } } ; 
. > 5 / ’ 
y : < Saree 
f { i pss 
; : y Wc uaa a 
pe y £ r ‘ f : 


ee ee een eg ae ‘ 


*(ATddns 19}eM Jo 90an0S 9) 
‘gjdwiey, Juno, 


‘AOUIASILNOUA 


DEPARTMENT OF THE INTERIOR, CANADA 
Hon. ARTHUR MEIGHEN, Minister; W.W. CORY, Deputy Minister 
Reclamation Service—E. F. DRAKE, Director 


ANNUAL REPORT 


OFm Tit 


RECLAMATION SERVICE 


1919-20 


OTTAWA 
THOMAS MULVEY 
PRINTER TO THE KING’S MOST EXCELLENT MAJESTY 


10669—14 


2 ; " 


ta) LAS ae ibs aie if. 


ee 2. uF 


TABLE OF CONTENTS 


PAGE. 
FRONTISPIECE. 


PLeport«o: tae Uirector of the Reclarnation Service... a. 2. ss o- es ce ss ccs or a ae a 
Taviemoowine Yield OLwheatl oats and parley + Wi seek co ek a dak wohl ye ak 8 
PESO eVOlGUINen tay Vem ge. oi) aan ty do Manet eee. bee! een cco oma we oes 2 
Pe Pm ee mee Nem ROM eC (tain te ofl. ha SU Wig Pace rea cited cael awe coh Rlicad ao ASR oes ae 20 


Reporte nese omminsionem 0. JITications® (.) ie pene ey col ee ee wn Rete eh 12 
SESIIGVEIRNS G: 06 Ryne i Ae ee SU FR a a ni re 12 
Brie meU ea LLOUMOLESCA LL ch woe? Resse esto oa fees Bae ee Eee eee ee) A ae ae as 14 
Roe AMIN RIS hat lOMaerts ocd ans os) SER Cee A ca Vala ae ies STN NE REEF cw. sos 14 
PINT OTIC LEE SUL VGVOR ts © od, ake pnt amt cee EER hes ott, At eR Me LU PUT Wd. ge ils 15 
DEI GrT EL SUNT SE AOE acces ha a ee RT hs ack 3 aa klk ie g Kee GAs ae, 


OIE TGA Cope ete eee Cg ed ia > oO ee OS > (cca Ail: tn 
Pe OTO Se LGmVV CLAS UL Ll Vi a ere Men Un cue O REC fee Lau ee Ke eee. Gi Ste Ligh 
CORES TOR ASS EE 6 di iA eR ea pe ly SE ln 18 
Oc iaN a Leni lem ener Ves ats, mpren tee tf Wm for ea is Meas og keene eA ra) ee ys oe 18 
DOUG AS ka venowt We DLVersiOne ELTOlCCE aad «2 ce. apse bee es ey Pe em 19 
pevenpersons: Drainage. basin’ (nvestization.. ... 6. .< 4. ss es ss as ee us we es 119) 
a Cee LAU em LOLOL CL MIN CICEY eYee y e <g ka /ac Bie 25,5) SG oe el Rs, eters bers eee ale: atl 21 
OVE SB e ea OS COOT Oita ien ce tenn cme Lam ais. ox) Seer meet aad Sie eran? lod a 2'4 
ey DEC CRELiiiles Gtr LCherOUl beetle isne kl itera ls hits be 4 lhc. (eo een gd hee a al eee tee aw dd 216 
WEACICOGPDIStIICl malts seen ATA ee hte Coed se A eal ice | uo see aM ree T Ce tert Mingle mies ere 216 
~ FSVORVSIEM], ThMSeeVMOMNIS 8G 6. oo me ale Opt Geo Ginn Geo Re tr caren uma ol ecu mma farate 2'7 


NOHCTOORE WVeEIe KCfopichihaaionitort, IDEN gol oo on ob oo 05 oO Go 0b Gd og) oo oO ord oro 28 
WY Geared: Seer (CLIEMER Ihaekethiiora: Ieileyelic. 2 oe Sin oie Gao un) SSeeooe Mion Go wo. me Gln eee Ric 33 
Eastern Section C.P.R. Irrigation Block.. 
Alberta Railway and Irrigation Company. . 
Canada Land and Irrigation Company.. 
Coaldale-Lethbridge Water Users Association... .. .. .. -. «1 «+ 2+ ++ 2s ee ee oe oe 35 
IMAI ONa, IDANReMolgaasae INGOGENHIOh so ut 6g So oo ou ce ea ue ve eo Dodo Oo ou oo oc 35 
IMA Nee INEM AO IDIGORIeIG 4 colau pa ed oomoe ob Ho fu op G0 Oo Go sdmeog wo nla oo oO 36 
ILA OAC IWioreeaksicin, IbarkeewuKene IDNR. G5 io 45.08 66 bo Sooo0 G6 po Bo GF bia oo G5 36 
Macleod Irrigation Projects. . 
South Macleod Irrigation District.. 
SURO CRIME IASON ADISIBAO so om oo oc da Oi oo oo lemons po bo So cd ood 38 
SOUMeCLMa irae atom mst Ei Cteemencyet ene nit cons tae eats Mic utegels osuaia © atschrs shunted Seth) as OM yen ve 6 38 
INGWaDaVlOliml Tri A TONE DIS EL Cle space ocue, ae ice tren uotse een isutme diss Goa) seri Sas, MR fest we i 38 
Viorel IRUnUIO IbmMereK none! IDNSGOUGEsS Ga) oo oe fo 86 ee aaa a eo eles oh co eeu 39 
Fea nnOnlOnw Eh AatOnme a TOveCUMnb ee fem Gates o 6 hl Go yc ha aialaew pone. on sleet 33 
MeL DEL Ss SS OMtLhGaste DO | OCuapmranmcreees ts soe toe) tye once see no, 4S Ui ue eae is, yen 40 
WinitcdeandEBonegROCkw I EricanonelyistTGtSi tee mine cle el che) woh vase eis ssie se scm 6 42 
North oaskatchewaneDiviersLone lL rOjeClere a: a le. lenis is ccne, Seu Sls cals 6 ela ® venel oe 43 


DAL YRObe Vi terelnVvesticatlons——ROMAlaTION. (suc Gin s0 sia uea-.cuce So Seo) ta usa cul ate ele 45 

meV EL CELL Ctr oe ana ra Brac: chase. cu ty, any Gk alge ok calut hos 50 

= ST OGLE cet kee aE eae” - RV e TUe Rese eer me ee eon aine mee ade 54 

SUTIN VEL ZO Chae) UC, ee mene en eC ue ne. CSE: ae Sy do 63 

CONSh a OCOD PEC DOLLS semaine, al cma e rey hear betes fia lt iene a ge we ehP  dek ale 65 

va vOha Ole EnOmMels Leon ViaLClEOUGL ACOs ct serene Ait eas Gare vie Gatien se we 65 
5 


General Plan of United and Lone Rock Irrigation Districts. . 


6 DEPARTMENT OF THE INTERIOR 
TABLE OF CONTENTS.—Continued 
PAGE. 
Report of the Chief Engineer of the Drainage Division.. 66 
Organization.. 66 
Methods of Carrying on Investigations... 67 
Projects Investigated: 
Manitoba: 
Dauphin and Ochre Project. . 67 
Swan River.. 68 
Mantagao.. ee 68 
Brokenhead River. . 68 
Saskatchewan: 
Waterhen Lakes... 69 
Moose Range.. 619 
Ponass Lake. . sini ray 
Carrot River Triangle.. 72 
Alberta: 
Beaverhills Lake. . 13 
Bittern Lake.. 233 
Sivatot aie’ Dei (seer y AM nl oa. 4 3 \e 74 
Cooking, Hastings and Sisib Lakes. 75 
Winagami and Kimiwan Lakes.. 7 
Flat Lake.. o emaatis 76 
East and West Prairie.. 76 
McLeod River Valley.. tok 
Sullivan Lake.. aa 
Private Drainage Projects.. 78 
Provincial Drainage Projects. . ee 
International Waterways Treaty.. (80 
PLANS 
Graph Showing Rainfall at Calgary... 13 
Map Showing Irrigation Development Alberta and Saskatchewan.. ..between pages 35 and 36 


.. between pages 42 and 43 


RECLAMATION 


REPORT OF THE DIRECTOR OF THE RECLAMATION SERVICE. 
Hod. DRAKE 


Reference was made in the report for last year to the sudden and widespread 
awakening of interest in irrigation throughout Southern Alberta and Southwestern 
Saskatchewan, and to the probability of another dry season, with practically complete 
crop failure, which would aggravate a condition even then very serious. 

The event has proved even worse than the prediction. The year 1915 will long 
be remembered as the “‘year of the bumper crop.” The following year was almost as 
good, while the yield was not as great, it was above average and the high prices made 
the crop almost as profitable as—in some cases more so than—that of the preceding 
year. But 1918 was a notably dry year with serious crop failure throughout the “dry 
belt,”’ and drew heavily upon the scanty reserves of stored moisture in the soil. The 
season of 1919 was even drier than the two preceding years and ag the reserves of 
moisture were largely exhausted, practically no crops were prduced in the “dry belt,” 
except where irrigation was practised. 

In the following table, which is now published for the third consecutive year, an 
attempt is made to show the relationship between rainfall and the yield of the principal 
cereal crops, taking into account as well the prices obtainable for the crops, so as to 
indicate in a general way the gross profit of each crop to the producer. ‘But, while 
the table clearly enough indicates a definite relationship between rainfall and crop 
production, there are other important factors to be considered, such as rust, whivh 
seriously reduced the yield of wheat in Saskatchewan in 1916; the disastrous frost of 
July 25, 1918, in Northern and Central Alberta and Saskatchewan; local losses from 
hail and from soil-blowing, ete. 

But the most serious defect in the table is that, while it gives an accurate record 
of rainfall during the growing season at selected typical points, it shows the crop 
yield per acre for the entire province instead of for a limited district comparable with 
that for which the rainfall is given. It has been impossible heretofore to procure 
accurate crop statistics for such hmited areas, although it is hoped that arrangements 
to do this can be made before long. The net result, therefore, is that the effects of 
scanty rainfall are not as forcibly indicated as would be the case if the rainfall and 
crop records were both limited to the drier districts. 

The following tables are based upon the best information obtainable. The 
‘normal prices” are estimated, and are possibly rather high, but accurate information 
of average prices in past years is not readily obtainable. 
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TABLE SHOWING YIELD OF WHEAT, OATS AND BARLEY, FOR THE 
YEARS 1915-16-17-18-19. 


ALBERTA 
Yield Average Average Yield Rainfall at 
Crop and Year. per price per price per per Calgary, April 
Acre. Bushel. acre. acre. to August. 

Wheat— Bush. $ $ % % Inches. % 

Normal a. eee oe 22-501 1-002 22-50 | 100 100 11-56% | 100 

LDL D220. ce Mee cs ees 31-12 -88 27-39 | 122 138 12-27 | 106 

TOL G ie. pets 2. gees ene ee Ca 24-99 1-33 33°24 | 148 111 8-93 77 

1917 ei a ieee ee eee ere 18-25 1-74 31-73 | 141 86 6-63 yay 

1018. 7 citer rere: ei cf 6-00 1-92 11-71 52 274 5-78 50 

1919) oe os ee aera ee wee A 8-00 1-83 14-80 65 36 7-49 65 
Oats— 

IN OTIS] 2 pee tins rete ee 42-001 342 14-28 | 100 100 

LOLS ee ene Pann REE. 45-91 31 13-97 | 101 109 

TOTO TER IRS Chee CPA ae TY 48-11 46 22-40 Mr 15d 115 

LOL Uo piedppertee een ik Pes teed 6 2 tower av 34-00 63 21-42 | 150 81 

TOISAS Reet wsacie. oe 22-75 73 16-61 | 116 54 

LOL OTe tee aa A tred Ee 23-75 64 15-20 | 106 54 
Barley— 

ENOPERV AL UAE: eeecemer rte s 5 cre kre? 28-25 502 14-12 100 100 

NHRC ere aty oie es eee oe 32-31 44 14-27 | 101 114 

I CaO 2S DR a ei eel a 29-04 val 20-62 | 146 103 

TARE A vache ROR Wesel oe eh cea 22-00 98 21-56 153 78 

RUGS, he oes odo BD tno Pees 16-50 97 16-00 Hale 58 

VOULUEE Sees Sea ey a Ow 25-50 1-86 47-43 | 336 89 


1Average for 10 years, 1908-1917. *Estimated. *Average for 30 years 1885-1914. ‘Results affected 
by frost 25th July, 1918. 


TABLE SHOWING YIELD OF WHEAT, OATS AND BARLEY, FOR THE 
YEARS 1915-16-17-18-19. 


SASKATCHEWAN 
Yield Average Average Yield Rainfall at 
Crop and Year. per Price per price per per Swift Current, 
acre. Bushel. acre. acre. April to August. 
Bush. $ $ % % Inches. % 
Wheat— 
lat Pelg 40 tit Oey tery AN cheie ee 18-50! 1-002 18-50 | 100 100 10-03* | 100 
19TSR ED ae TS A ere 25-12 -91 22-86 | 124 136 10-14 | 101 
ADIGE Ee tid fick ©: he Bas he 16-34 1-28 20-92 | 118 884 14-09 | 141 
OU I ny petdcn le Rosaceae 14-25 1-95 27-79 150 77 5-12 51 
ALO 1S Beemaey eek ce cat, 0st! codes eee Em 10-00 1-99 20-00 108 545 5-62 56 
O10) Petree cts» z.fhaee ete 8-50 1-84 15-64 85 46 7°38 74 
Oats— 
EV GTIa lates, Ce tees Se ere 38-25! 342 13:00 | 100 100 
LOD. ete cerns it Shan epee 43-48 -32 13-72 106 114 
LOLS ero a he ay ee nae 43-06 -46 19-81 | 152 113 
AMON et Bes 5: Ae d's, OO, I ROR oat 21°25 “62 16-90 130 71 
A OLS spanner tes, Na PCat 21-5u -70 15-05 | 116 56 
iLO. Sa) a en en moe 23-10 “70 16:23 | 125 63 
Barley— 
NOLIN Al Aree tae ke er, ped 26-751 -50? 13-38 | 100 100 
FUN es ike IB Ps, gate Re aa ie 31-74 -46 14-64 | 109 119 
191 Oe dees oe tues 27-00 “77 20-79 | 155 101 
LOL Vaeete Meas need Pustinrs cic onan: 21-00 1-00 21:48 | 157 79 
LO TGS) Ree ce nee van 17-00 -88 14-96 | 112 67 
O19 Aetna a4. Biv Sew e 98-20 1-08 19-66 | 147 22 


1Average for 10 years, 1908-1917. *Estimated. %Average for 30 years, 1885-1914. 4Results affected 
by rust. ®*Results affected by frost 25th July, 1918. 
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IRRIGATION DEVELOPMENT 


Three successive dry years have thoroughly awakened the settlers in the “ dry 
belt” to the necessity of irrigating every acre of land to which water can be brought 
at reasonable cost. Even the advocates of dry farming now admit that their methods 
of tillage invite disaster scarcely less serious than drought itself. The success of dry 
farming as now practised depends primarily upon a system of summer-fallowing and 
frequent stirring of the surface so as to produce a mulch or blanket of fine soil 
particles which will prevent losses of moisture by capillarity. But this constant 
cultivation soon pulverizes the fine soil of the dry belt to a light powder which the 
frequent high winds blow about at will, either burying the seed or young crop or 
blowing them out entirely. 

Irrigation, with greater variety of crops and with the radically different methods 
of tillage which necessarily accompany it, is at once the cure for soil-blowing as well 
as for drought, and there is now a widespread and insistent demand that its benefits 
be extended wherever possible. 

The Dominion Government has always recognized its responsibility for making 
at least preliminary surveys in order to indicate how, and where, the available water 
supply, which it holds in trust and administers, may be utilized to the best advantage. 
It soon became apparent, however, with the awakened interest in irrigation develop- 
ment, that demand would be made that the Dominion should not only make complete 
surveys, including the location and design of works, but that it should also either 
construct the required works or materially assist in financing such construction, 
notwithstanding that the organization of irrigation districts, the raising of money by 
bond issues with the land as security and the actual operation and maintenance of 
works constructed on the co-operative plan, are all governed by provincial rather than 
by federal laws, and that these laws were enacted by the Provincial Government upon 
the insistent request of the settlers themselves. 

As the situation developed early in 1919 the Minister of the Interior considered 
it desirable that there should be a clearer understanding as to the division of responsi- 
bility between the Dominion and Provincial Governments. He therefore took the 
question up with the Government of Alberta and pointed out that the Dominion was 
being pressed from time to time to make surveys in different districts, involving in each 
case considerable expenditure; that these requests were at times accompanied by very 
direct intimation that the Dominion would be expected to assist in the further prosecu- 
tion of the enterprises, and that there was seeming reluctance on the part of the provin- 
cial authorities to disassociate themselves from these intimations; that no appreciable 
area of the land requiring irrigation is owned by the ‘Dominion; and that while the 
Dominion exercises general control over surface water the Irrigation Act and Regula- 
tions are quite adaptable to the carrying on of such development by districts or by the 
provincial authorities. The minister was therefore of opinion that, before committing 
his department, and the Dominion Government, to further and large expenditures for 
irrigation and survey work, there should be a clear understanding that the responsibility 
for anything in the way of development beyond the survey work is not a federal respon- 
sibility, unless in any specific case Dominion lands are to a substantial extent to be 
benefited. 

The minister did not ask that this responsibility be assumed by the province; in 
fact he stated explicitly that, so far as he was concerned, the Provincial Government 

was quite at liberty to reserve to itself the utmost freedom in so far as its commitment 
to the development of irrigation problems is concerned. But the minister did ask for 
a definite acknowledgment by the Provincial Government that the Dominion’s 
responsibility towards irrigation should not extend beyond the survey work and general 
engineering assistance and supervision which he was ready to undertake, and:he made 
it clear that unless he received such assurance he could not authorize the further survey 
work which he was being pressed to undertake. 
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In the ensuing correspondence it was definitely stated that the Dominion Govern- 
ment could not assume any responsibility for actual irrigation development beyond 
the survey work and such supervision as had theretofore been given and would be 
continued. The Provincial Government finally acquiesced in this statement of the 
division of responsibility between the Dominion, on the one hand, and the provincial 
or local authorities, on the other. 

Immediately such understanding was reached, the minister authorized the resump- 
tion of survey work. 

Surveys had been begun in 1914 for the purpose of determining the location and 
area of land irrigable from the available sources of water supply in Southern Alberta, 
but this work was interrupted by the war and was not resumed until about July, 1919. 
Enough information was obtained from the surveys of 1914 and 1915 to roughly define 
several large tracts of irrigable land and to indicate, more or less definitely, how water 
could be brought to them. When field-work was resumed in 1919 it was decided to 
make complete plane-table surveys of the irrigable tracts previously located and at the 
same time to make a thorough study of the water supply, with a view to the conser- 
vation of as much as possible of the flood water that has heretofore gone to waste. 
This necessitated a further study of possible canal locations and in some cases entirely 
new location surveys. 

A brief, general description of this work will be found in the report of the 
Commissioner of Irrigation, which is submitted herewith. The work was not begun 
until about July 1, and considerable difficulty was found in securing a sufficient number 
of engineers familiar with such work; consequently it was not found possible to 
complete even the programme of work laid out for the season. Provision has, how- 
ever, been made for completing the work during the season of 1920. 

_ The principal deterrent to further irrigation development is the difficulty of 
financing. The money for the construction of new works must be raised by bonds 
secured upon the land and irrigation bonds are not readily saleable at anything like 
par value. Notwithstanding that irrigated land in Southern Alberta and Saskatchewan 
is worth, at a conservative estimate, from twice to three times the price of dry land, 
investors are apparently not willing to risk the successful construction and operation 
of co-operative irrigation projects. Definite proof is readily available that irrigated 
land in the Lethbridge district has, through a long period of years, produced at least 
double the crop raised on dry land. The water supply for any of the projects now 
mooted is assured; the most careful supervision of the design and construction of 
works will be given by the Dominion Government; the Provincial’ Government will 
unquestionably exercise equally strict supervision over the construction expenditures 
and will lend its assistance in collecting the principal and interest payments year by 
year as they fall due. But notwithstanding all this investors fight shy of irrigation 
bonds 

The only practicable solution of the problem seemingly is the purchase of the 
bonds either by the Provincial or Dominion Government, but this is a question of 
policy that must be decided by the Governments, and its further discussion in this 
report would be inappropriate. It is to be koped, however, that some solution of the 
problem will be found quickly. 


DRAINAGE 


Although land drainage on a large scale was not undertaken by the Reclamation 
Service until the spring of 1919 the work has already developed beyond expectation. 
Great interest is being shown by small landowners in the drainage of shallow lakes 
or swamps, and many projects of this kind have already been authorized, while the 
number of applications received has severely taxed the resources of the engineering 
staff available for inspection work. 

By co-operative arrangements between the Dominion and Provincial Govern- 
ments, bona fide settlers are encouraged to purchase swampy or submerged lands at 


ny 
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a merely nominal price, and subject only to the conditions that adequate drainage 
works be constructed and thereafter maintained in serviceable condition. ‘This is 
regarded as good business policy as such lands are, in their present condition, worthless 
and non-productive, and considerable areas of such land in any district materially 
retard its development. No such sale is authorized where the area to be reclaimed 
exceeds 1,280 acres, or the cost of the drainage works is more than $5,000. 

Larger areas may also be reclaimed by drainage under co-operative arrangements 
between the Dominion and the provinces, and several drainage districts have already 
been organized in both Alberta and Saskatchewan, and works are under construction 
in some of these. Money for construction purposes is raised by bonds secured upon 
the lands and no serious difficulty has’so far been experienced in selling drainage bonds 
at fair prices. 

In still other cases, where the Dominion Government owns the bulk of the land, 
surveys are made and actual construction may be undertaken by the Dominion and the 
cost recovered by the sale of the reclaimed land. ‘Several promising projects of.this 
kind have already been investigated and in one case—Waterhen lake in Northeastern 
Saskatchewan—surveys have been completed, a drainage district has been organized 
under provincial laws, and, as this report is written, tenders are being asked for the 
construction of the works. Should this project prove successful, two or three other 
large projects are ready for development as soon as funds are made available. 

Notwithstanding the necessity for economy in the expenditure of public money, it 
may be confidently asserted that large expenditures on drainage work are amply 
justified. ‘Large areas of practically worthless land require reclamation. In its 
present condition this land breeds mosquitoes, makes travel difficult, retards the 
development of other land in the district, and produces nothing of value. When 
drained it becomes good farm land, or in some cases hay and pasture land, makes good 
roads possible, increases settlement, and its sale after reclamation will return to the 
Dominion treasury at least the cost of its reclamation and in most cases much more. 
It is therefore sound policy that these land assets, which are now unproductive, or 
worse, should be reclaimed, particularly when such reclamation can be made to pay 
for itself. 

There are submitted herewith brief reports by Mr. F. H. Peters, Commissioner of 
Trrigation and Chief Engineer, on the work of the Irrigation Division of the Recla- 
mation Service, and by Mr. R. J. Burley, Assistant Director and Chief Engineer of 
the Drainage Division, on the work of that division. 


REPORT ON IRRIGATION SURVEYS AND INSPECTIONS 


By F. H. Peters, Gon tiiscrar en of Irrigation and Chief Engineer 


Similarly to last year, in an endeavour to condense the rapport as much as possible 
and submit only such matter as is necessary for record, all the subject-matter has 
been dealt with in one summary report. No original reports are submitted, but as a 
matter of record the names of all engineers in charge of any important part of the 
work have been mentioned. All efforts to prepare the report in an attractive form 
have been sacrificed to the direct scheduling of the more important features of the 
work in brief form. 

All original reports and data are filed at Calgary and Ottawa and in so far as 
possible the complete information will be made available to persons who are particularly 
interested in any special feature of the work. 


GENERAL 


As was indicated in last year’s report, due to the succession of two dry years, 
1917 and 1918, a very strong movement developed in the south country during the 
winter of 1918-19 in favour of irrigation development. The year of 1919 was almost 
as dry as 1918, with the result that the people in Southern Alberta—both farmers and 
business men—have at last become generally convinced of the great desirability, if not 
necessity, of irrigating every possible acre in the southern districts. 

As a result very strong demands arose for the completion of the surveys of all 
the large projects which have been contemplated and in addition a very large number 
of applications were received during the year from persons who wanted to construct 
small private irrigation schemes. It was not found possible to complete either all the 
large survey work required, or the necessary inspection of the small private schemes. 
It is consequently expected that a very heavy programme of work will have to be 
undertaken in both these departmenitts during 1920. 

The “Graph Showing Rainfall at Calgary” is being published with a view to 
indicating the very dry period which was experienced during 1917, 1918 and 1919. 
The graph shows that the driest period ever recorded at Calgary was from 1891 to 
1896, and that since (that time there has been no protracted period of drought so severe 
as the one just experienced. This graph has been prepared with a view to showing 
typical conditions for Southern Alberta as regards rainfall in relation to crop growth. 
It is assumed that the precipitation for November to March in each year falls as snow 
and is of practically no value for crop, being either dissipated by chinook winds or 
running off into the streams on top of the frozen ground. The useful rain in growing 
any year’s crop is assumed to be the rainfall of that year from April to August plus 
the amount which has been stored in the ground from September and October of the 
previous year. It may be taken as a general rule that when the columns in tthe graph 
are less than ten inches high all grain crops have suffered from drought, unless the 
preceding year was very wet, in which case a lot of water would remain stored up 
in the soil over the winter. 

The most striking feature of the graph is the very marked ups and downs which 
is considered to indicate very clearly the conditions which have been met and will be 
met in Southern Alberta in carrying on agricultural operations without the aid of 
irrigation. 
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14 DEPARTMENT OF THE INTERIOR 
ORGANIZATION OF STAFF 


The organization of the staff was similar to that of last year but the volume of 
survey and inspection work was greatly increased. 

During the year practically all of the permanent employees who had been away 
during the past years on active service returned and were absorbed into the staff again. 

An appreciable number of permanent employees were lost during tthe year, these 
being drawn away by the considerably higher remuneration offered by private corpora- 
tions. There has been great dissatisfaction throughout all of the permanent staff due 
to the failure to put the Civil Service reclassification into effect as promised. 

Because of the unsettled state of affairs during the year and the great difficulty 
in getting appointments made quickly under the regulaitions now in effect, the Hydro- 
metric Branch was undermanned during the whole of the year. 


STREAM ADMINISTRATION 


In the early stages of irrigation development it was chiefly necessary to consider 
the local water supply in each ease, but, as the demand for water increased, it became 
-essential to take a broader view of the situation. It is now the practice to ascertain 
the effect of all new schemes upon the watershed to which any source of supply is 
tributary. 

In 1915 a system was designed with a view to replacing the old records of applica- 
tions by books prepared according to more complete and suitable water accounting 
methods. These indicate the priority of all applications, as required by the Irrigation 
Act, as well as the quantities of water, in terms appropriate to modern irrigation 
practice. The Act provides for the use of water for municipal, industrial, domestic, 
irrigation, and other purposes. 

The gradual revision of the records of all these water rights in Alberta and 
Saskatchewan has now made substantial progress. 

The Irrigation Act includes provision for the recognition of three stages or periods, 
during which water may be diverted according to priority, viz., low, high and flood, 
but the method of determination of stages is not defined. Regulation number seventeen 
prescribed under the provisions of the Irrigation Act in 1919 deals with this point upon 
the principle of “duration of flow,” involving mathematical calculations and graphic 
studies based largely on the information secured by the Hydrometric Division during 
the past twelve years, supported by the valuable precipitation records of the Meteoro- 
logical ‘Service extending over some thirty-six years for the principal stations. The 
duty of water prescribed by the Act has been amended to provide for a more extensive 
use of water for irrigation purposes. 

It has always been the practice of the department to limit the grants to the quantity 
of water believed to be available under average conditions, but, as the demand increases, 
it is necessary to study the conditions in greater detail to ensure that all water is 
applied to beneficial use. The conservation of flood waters is a question of special 
importance which will become more pressing as the value of irrigated lands increases. 

The ultimate intention is to revise all old licenses to conform to the new regulations 
prescribed by the Minister of the Interior in February, 1919. In the case of new 
licenses and transfers these regulations are already being applied. 

Bow River, 187; Oldman River, 350; Red Deer River, 87; South Saskatchewan 
have been divided into drainage basins. The principal drainage basins with the number 
of recorded applications in each are scheduled hereunder :— 

Bow River, 187; Oldman Rover, 850; Red Deer River, 87; South Saskatchewan 
River, 103; North Saskatchewan River, 88; Milk River, 27; Cyress Hills (Group), 
728; Qu’Appelle River, 179; miscellaneous, 257. 

The total number of recorded applications distributed as above is 2,006. 
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A large percentage of these applications requires individual investigation to deter- 
mine their standing and possibilities with regard to water supply, as well as their effect 
upon future development. Many questions of policy and principle have been decided in 
correspondence with the director. All records are duplicated for reference at Ottawa 
and are being checked in both offices to ensure accuracy and consistency. 

Recent experience indicates that the conditions of supply are critical at certain 
periods in several of the Cypress Hills drainage basins, and a water-master has been 
appointed to regulate diversion in these areas. For satisfactory administration, and in 
order to avoid future disputes and litigation, it is essential that all water rights be 
clearly defined. 

Since September, 1919, Mr. J. A. Spreckley, acting as water administration 
engineer, has been in charge of this work. 


HYDROMETRIC SURVEYS 
TABLE No. 1.—RUN-OFF IN ACRIE-FEET ON STREAMS IN ALBERTA AND 
SASKATCHEWAN 
Up to September 30, 1918. 
Station. — 1918-19. 
Maximum. Year. Minimum, Year. Average Year 
Athabaska River at Jasper.......... 2,609, 949 1914-15 2,177,939 1916-17 2,362,489 2,206, 210 
McLeod River near Thornton....... 1,395, 298 1914-15 837, 968 1915-16 1, 067, 823 459, 525 
Athabaska River at Athabaska..... 12 iie223 1914-15 9,480, 831 1917-18 10,498,408 7,500, 856 
N. Saskatchewan River near Rocky 
Mountain House. . 5,132,546 1914-15 3, 136, 982 1913-14 4,004, 047 2,864, 538 
N. Saskatchewan River at Prince 
JN SLEN Taco et 9 RT ee 9,943,435 1914-15 5,329, 986 1917-18 7,923,468 4,243,396 
Red Deer River at Red Deer.. 3,069, 743 1914-15 851,101 1913-14 I OvBnOo2 763,459 
Bow River at Banff.. 1,192,250 1910-11 987 , 664 1916-17 1,095. 858 948,116 
a Calgary.. eae eR. 3,650, 670 1914-15 2,552, 537 1913-14 2,872. 011 2,103, 022 
Elbow River at Calgary, . eaten be 537,890 1915-16 189, 508 1917-18 329,681 181,415 
Sheep River near Okotoks.......... 593, 873x 1914-15 69, 341x 1909-10 267, 519x 98, 616x 
Highwood River near Aldersyde...* 714, 552x 1915-16 226, 939x 1913-14 432, 722x 199, 542x 
Nanton Creek near Nanton.......... 135 72x 1915 385x 1910 5, 875x 237x 
Mosquito Creek near Nanton........ 53, 224x 1917 1, 726x 1910 21, 528x 1,729x 
Crowsnest River near Lundbreck.... 253, 953 1915-16 157,028 1913-14 193,469 146, 150 
Castle River near Cowley.. 655, 596 1915-16 395, 357 1917-18 496.358 298, 092 
Oldman River near Cow ley... 3 653,725 1915-16 271,470 1917-18 437, 223 266, 297 
near Macleod........ 1,825,854 1915-16 808, 947 1917-18 1, 256,825 704,638 
Waterton River near Waterton Pk... 631,163 1915-16 385, 451 1917-18 487,157 338,546 
Belly River near Standoff........... 387,448 1915-16 212 lod 1917-18 290,168 171,101 
Lee Creek at Layton’s Ranch....... 88, 986 1915-16 25,944 1917-18 53,950 12,769 
Manyberries Ckat Yeast’s Ranch.. 16, 639x 1916 3, 676x 1914 8,840x 3,591x 
Lodge Creek at International Bay... 76, 526x 1912 12,599x 1914 43, 676x 7, 897x 
Battle, Creek at Ten Mile.. iad 51,701x 1916 13, 780x 1914 31, 981x 5,913x 
at Nash’s Ranch...... 93, 375x 1916 12, 830x 1914 44 ,227x 5, 378x 
Frenchman River at East End...... 130, 463x 1917 24,321x 1914 52,522x 16,390x 
Bear Creek at Unsworth’s Ranch... 20, 025x 1917 2,569x 1910 11, 046x 4, 036x 
Maple Creek near Maple Creek...... 15, 384x 1917 2,348x 1918 6, 173x 513x 
Boulder Creek at Young’s Ranch ... 10, 997x 1917 602x 1913 3, 958x 167x 
Bridge Creek at Gull Lake.......... 9,572x 1917 129x 1914 3, 790x 186x 
Swift Current Creek near Swift 
(GSurrentsee ot te erie cry ht aoe 121328 1916-17 41,690 1914-15 79, 232 22,780 
Moosejaw Ck. at McCarthy’s Farm. 100, 730 1915-16 304 1914-15 31,438 11,570 
Peace River at Peace River.. 45, 207, 069 1917-18 35,189, 992 1916-17 40, 875, 425 44,340, 63 
Smoky River at Smoky............ 9,330,403 1915-16 7,822,198 1916-17 8,756, 633 7,425,556 


Norre.—x Open-water season records only. 


Records not marked x are for climatic year which ends 


September 30. 


Mr. A. L. Ford, who succeeded Mr. P. M. Sauder as chief hydrometric engineer on 
January 1, 1920, has submitted the following brief report indicating the scope of this 
part of the work :— 


“The drought of 1919, following the dry years of 1917 and 1918, has very strongly 
emphasized the importance of procuring records of stream flow for a long period of 
years so as to obtain the range of flow. At stations established throughout the length 
and breadth of the provinces of Alberta and Saskatchewan the records show that the 
total discharge for the past year is, in almost all cases, the lowest for any year since 
the inception of the Survey in 1909, although no doubt the discharge was just as low 
or lower during the long drought periods before that time. This fact is shown by a 
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study of table No. 1, giving a comparison of records of total flow for typical stations 
throughout the two provinces, covering all records obtained at these special stations 
up to September 380, 1919. Hydrometric records are kept throughout Canada on the 
climatic year basis, the climatic year commencing October 1, and ending September 
30, the following year. 

“Following the drought during the open-water period came an early freeze-up. 
The winter period was therefore entered upon with’ a low ground water-level. Many 
of the streams which usually have an increased flow in the fall were dry at freeze-up and 
remained so throughout the winter. While there was, generally speaking, a heavy 
snowfall during the winter, this extra precipitation has been used up in raising the 
ground water to normal level or has been carried off by evaporation during periods of 
ehinook winds. 

“ The past year has seen a great increase in proposed irrigation development. The 
records of stream flow have been called upon very frequently to determine the feasibility 
of schemes and in many cases to determine irrigable areas. The records of minimum 
flow obtained during the past climatic see are, therefore, proving of exceptional value 
at the present time. 

“In order to provide data on small streams where irrigation projects depend on 
impounding the early spring floods in reservoirs, a special effort was made to get the 
engineers into the Cypress Hills country before the first week in March. This was 
accomplished with satisfactory results. 

“ The flood prediction survey on the head-waters of the Bow River drainage basin, 
which was started in 1916, was continued in May and June and it was found that there 
was not likely to be any danger of floods from snow-water. This prediction was justified 
by the event. 

“There are two peaks of field-work for the Hydrometric Survey during the year, 
one during the spring break-up, which was met successfully as stated above, and the 
second during the high water in June and July. During 1919 this secondary peak was 
not of any importance, but the call during 1919 for records of floods in order to design 
headworks for irrigation projects emphasizes the necessity of obtaining records of flood 
periods whenever met with, so that there may be on hand the best possible maximum 
flow records when such data are needed. 

“ During the year the Drainage Division of the Reclamation Service was formed 
to attend to the demand for drainage of large areas in the northern portions of Alberta 
and Saskatchewan. In order to provide the fundamental data for this work the Hydro- 
metric Survey has been called upon to establish a number of stations on lakes, and on 
the streams running into and out of them, in the territory affected. Speaking generally, 
high water-level records of lakes, etc., are of more value from the drainage point of 
view than low water records such as were obtained in 1919, but for drainage as well as 
irrigation work the range of stage is important, and the 1919 records are doubtless very 
close to the lowest stage. 

“While water-power development is not very active in Alberta and Saskatchewan 
at the present time, records of winter flow during the present period of very low flow 
will prove at some future date very valuable in determining the feasibility of many 
proposed power projects. 

“The Survey acted in conjunction with the Montana Division of the United 
States Geological Survey in obtaining the flow of international streams in the St. 
Mary River and Milk River drainage basins. This information was used by repre- 
sentatives of the Reclamation Services of the United States and of Canada as basic 
data in the division between the two countries of the waters of the St. Mary and Milk 
rivers. 

“Tn connection with this work a question arose as to the accuracy of the rating 
of a meter which had been rated at the rating station at Calgary. This meter was 
re-rated at our station and then sent to the Bureau of Standards, Washington, D.Q. 
It is pleasing to note that their rating was identical with ours. 
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“During the year sixty current-meters were rated, ten belonging to the British 
Columbia Hydrometric Surveys, three to the Manitoba Hydrometric Surveys, five to 
the Ontario Hydro-Electric Power Commission, four to the Canadian Pacific Railway 
Company, two to the United States Department of Agriculture, and the balance, 
thirty-six, to this office. 

“The field-work was carried on throughout the year in spite of the difficulty met 
with in obtaining and keeping the services of engineers due to the low remuneration 
offered. The office work, however, had to be sacrificed to the field work, and has, there- 
fore, fallen behind. The difficulty of keeping up the staff is shown by the fact that to 
maintain an establishment of some twenty engineers, thirty-two were employed at one 
time and another during the year without succeeding in keeping the staff up to full 
strength throughout the year. 

“During the open-water period, records were taken at one hundred and fifty- 
seven regular gauging stations on streams of Alberta and Saskatchewan, at about one 
hundred and seventy-five gauging stations on irrigation ditches and canals and at 
twenty-eight stations on lakes. Winter records were taken at eighty-eight stations on 
streams during the past winter. 

“The annual reports of the Hydrometric Survey, giving information as to run-off 
at the special stations in the provinces of Alberta and Saskatchewan for the climatic 
years which ended on September 30, 1917, and September 30, 1918, were published 
during the year. Copies of these reports can be obtained from the Director of the 
Reclamation Service at Ottawa, or the Commissioner of Irrigation at Calgary. For 
the purpose of economy in printing these reports, considerable data formerly published 
have been left out. Any one wishing to obtain these additional data should make a 
written request of the Commissioner of Irrigation stating the particular data required.” 


IRRIGATION DISTRICTS ACTS 


The first irrigation district law affecting what are now the provinces of Alberta 
and Saskatchewan was passed by the old Territorial Government in 1898 and was 
known as The Irrigation District Ordinance No. 30. This Ordinance was amended 
in 1908. In 1915 the Alberta Legislature passed The Irrigation Districts Act, which 
repealed the old ordinance. This Act was amended in 1919. In 1920 a new Irriga- 
tion Districts Act was passed which repealed the Act of 1915. This new Act, which 
received a great deal of attention in the legislature, contains a large amount of new 
or changed matter, and is considered in its new form to be a great improvement on 
the old Act. : 

The old Alberta Act contained provisions for the formation of Water Users Dis- 
tricts which in practically all respects were similar to those for the Irrigation District 
but which were considered too cumbersome for the smaller organization. The new 
Act refers only to the Irrigation District and a separate Act geese for the forma- 
tion of Water Users Districts has been passed. 

The old Irrigation District Ordinance was repealed in Saskatchewan some time 
ago. The last Legislative Assembly of Saskatchewan passed the Irrigation Districts 
Act, 1920, which is similar to the last Act passed in Alberta. 


FIELD-WORK 


Domestic Water Supply—tn the report for 1917-18 reference was made to the 
very difficult conditions affecting water supply for domestic, municipal and industrial 
purposes over a large area of the drier parts of Alberta and Saskatchewan. While 
the effort to collect data for the betterment of this condition was maintained during 
the year, little progress was made because this work had to give way to other work of 
more pressing nature, mainly in connection with inspecting new applications for 
water rights. The work will be continued next year. 
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During the three years 1917 to 1919 reports to the number of fifty-three, twelve 
and three, respectively, have been submitted concerning small domestic water supplies. 
During the same period reports to the number of two hundred and ninety-one, two 
hundred and forty-five and thirteen, respectively, have been submitted giving data 
regarding wells. These latter include a number of reports on artesian wells and 
reports kindly submitted to us by persons and organizations interested in the develop- 
ment of the country. 


Artesian Wells.—In following up the development of the artesian well area in 
Southern Alberta samples of water were obtained from six artesian wells and submitted 
to the Dominion Chemist for analysis. As this general subject is a matter of consider- 
able interest in the south country, the results of these tests are quoted in part here- 
under :— 

“ Beaver well, in section 24-2-11, depth, 165 feet; Government well No. 3, in 
section 19-4-8, depth, 643 feet; town of Ioremost, in section 20-6-11, depth, 725 feet; 
Government well No. 2, in section 19-9-10, depth, 750 feet; Taber well, in section 
32-9-16, depth, 670 feet; south of Retlaw, in section 28-11-17, depth, about 900 feet. 

“All the waiters are more or less saline in character. Those from the Beaver well, 
Government well No. 3, and the Foremost well fall into one group, possessing a saline 
content in the neighbourhood of 1,000 parts per million, the essential mineral constitu- 
ent of which is sodium carbonate, amounting to approximately 860 p.p.m. or 60 grains 
per gallon. A small percentage of sodium sulphate is present in the water from the 
Beaver well; sodium chloride is present only in negligible amounts. Compounds of 
calcium and magnesium are practically absent. 

“The water from Government well No. 2 is slightly more saline than the waters 
just discussed, the total saline content being 1,500 p.p.m., the sodium carbonate being 
somewhat higher and the sodium chloride distinctly higher though perhaps not 
excessive for a ‘deep-seated’ water. 

“The water of the Taber well is more strongly saline than those discussed, with a 
total saline content of approximately 2,700 p.p.m. It has practically the same sodium 
carbonate content as tthe Government well No. 2 but contains much more sodium 
chloride. 

“The water of the well ‘south of Retlaw’ is markedly the most saline of the series, 
with a saline content of approximately 6,000 p.p.m. In sodium carbonate, however, it 
is very similar to jthe waters of the three wells first considered, the additional salinity 
being due to a much larger sodium chloride content. 

“The outstanding characteristics of these waters considered as a series are their 
practical freedom from calcium and magnesium compounds and their essential 
uniformity as regards sodium carbonate. It is tthe latter constituents which mark 
the element of danger in considering these supplies as water for irrigation purposes. 

“Though in limited quantities and occasionally applied, the first three waters 
might be used for a time on soils with good drainage without marked injurious 
results, we are of the opinion that they are not safe or suitable waters for irrigation 
purposes.” 

Stock-watering Reserves.—During the year a somewhat special effort was made 
to complete the reinspection of these reserves and some pieces of land were found 
which are suitable for soldier settlement. The great bulk of these reserves do not 
constitute particularly good agricultural land and have been recommended for con- 
tinuance as reserves, except in certain ‘long grass’ districts where there does not 
seem to be any necessity for these reserves. 

One hundred and one reserves were inspected and reported on. 

It is suggested that the time is not far distant when it will be possible to admin- 
ister these stock-water reserves and sanctuaries, in such a manner as to make them 
serve the purpose for which they are actually intended. At the present time these 
sanctuaries are of very little use, because they are so heavily pastured all the year 
round that, if a year of drought does come, there will be no grass left on them. 
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There have been a number of complaints about these reserves, as handled at 
present, due to the fact that very often a lot of stock is driven by different owners on 
to a small reserve in a fenced district. The stock is given no further attention and 
wandering becomes a nuisance to the owners of the land near the reserve. In other 
cases the reserves are found completely fenced in and used exclusively by one individual 
who has usually let it be understood in the neighbourhood that he has a lease or some 
other right to the land. 

The essential thing is to have all these reserves fenced and the grass all reserved 
from April 1 in every year until say the end of August when, unless a condition of 
drought is declared existent, the reserves could readily be leased for fall and winter 
pasture. ‘These lands probably have a pastoral value at ‘the present time sufficiently 
high to produce enough revenue to pay for all the fencing and provide for adminis- 
tration on sound business lines. 


South Saskatchewan Diversion Project.—This project was first conceived by Mr. 
J.S. Dennis, when chief inspector of surveys for the Department of the Interior, who 
mentions it in his reports on irrigation for the years 1894, 1895, and 1896. Nothing 
was done, however, at that time and the project did not receive any further attention 
until 1911, when in that and the two following years extensive surveys and general 
studies were made by the Irrigation Branch of the Department of the Interior, The 
1912-13 report of the Water Power Branch of the department contains a special report 
on this project by Mr. H. E. M. Kensit, C.E. 

More recently the city of Moosejaw has again been considering this source of supply 
and in May, 1919, it is understood that a special report dealing with Moosejaw only 
was prepared and submitted to the city officials by Mr. George D. Mackie, City 
Iingineer Commissioner. 

The Government of the province of Saskatchewan has shown a great deal of 
interest in this project ever since the spring of 1911 when a report was submitted to 
them by Mr. T. Aird Murray, then consulting engineer to the Bureau of Health. It is 
understood that the Provincial Government has in succeeding years collected a great 
deal of useful information concerning this project. 

During the summer and autumn of 1919 popular attention was again brought 
back to a realization of the fact that the South Saskatchewan river is the only sufficient 
available source of supply for the Regina-Moosejaw district, and the project is now 
being considered afresh by the Provincial Government. An Act was passed at the last 
session of the Saskatchewan Legislature providing for the appointment of a commission 
whose duty it will be to inquire fully into this matter and report to the Government. 
Mr. A. J. McPherson has been appointed chairman of this the Saskatchewan Water 
Supply Commission. 


Sevenpersons Drainage Basin Investigation.—Shortly before the convention of the 
Western Canada Irrigation Association in Medicine Hat, August 4 to 6, 1919, the 
Board of Trade of that city took up the matter of the possibility of irrigating the lands 
in their immediate vicinity, and the department was asked to investigate the various 
sources of water supply available. On August 12, 1919, instructions were received to 
procure the necessary assistance to investigate the “feasibility of irrigating lands 
from water stored in Sevenpersons Creek drainage basin and to examine generally into 
the feasibility of irrigating other lands in the Medicine Hat district from any other 
source of supply.” 

Being late in the season, it was found difficult to obtain, on short notice, an engineer 
qualified to do the necessary field-work. After some delay from this cause, the field- 
work was finally begun by Mr. C. M. Moore on September 17, 1919. 

It was suggested by interested parties that the proposed Lethbridge Southeast 
Project might be extended to cover some of this land. It is evident, however, that this 
could not he considered, because there is known to be more land which can be irrigated 
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within the boundaries of this project as proposed, than for which there is available 
water. Moreover, the carrying of this water of the Waterton, Belly, St. Mary and 
Milk rivers, such a long distance past these lands, with the attendant waste from 
seepage and evaporation, would be neither economical nor justifiable. 

Another suggestion was pumping from the South Saskatchewan river. It was 
found that in order to cover any considerable body of land, the water would have to be 
lifted about two hundred feet. To pump water to this height for the purpose of raising 
such crops as can be grown in this district is not economically practicable at this time. 
There are known to be, however, a few small tracts lying along the river in this vicinity 
at a much less height above the stream and for this reason the matter of pumping was 
given careful consideration. 

The fact that it is possible to obtain in this district a good supply of natural gas 
for power purposes at a capital cost of $2,000 per well makes it practicable to lift water 
to greater heights than would otherwise be possible. The cost of pumping plants for 
lifts of fifty to one hundred feet varies in this district from $97 to $145 per acre. While 
this is not a particularly attractive proposition for the farmer of small means, it is 
possible if the scheme can be financed, to profitably irrigate by this means small tracts 
lying at a height not in excess of one hundred feet above the stream. ; 

It must be remembered, however, that in order to do this a large proportion of 
the land must be in high-priced crops, such as garden truck, corn, potatoes, field peas, 
etc., otherwise the returns will not be suflicient to pay interest on the investment. 
Starting with raw land, it takes two or three years to produce these crops and to 
establish the proper rotation. During this time the expenses will probably exceed the 
returns from the land by a considerable amount. After the third or fourth year, how- 
ever, the scheme should be on a paying basis. Owing to the difficulty of getting the 
extra help necessary to raise this class of crops, it is recommended that these tracts 
should not exeeed one hundred acres. 

The only practical sources of supply for any large area of land in this vicinity 
are the streams Sevenpersons creek, Ross creek, and Bullshead creek. As the larger 
part of the water in these streams runs off during the months of March and April, it 
is evident that any scheme proposing to take water from them must depend almost 
entirely upon catching this water in reservoirs and holding it over for irrigating 
during May, June, and July. 

When these investigations were commenced a reservoir had already been located 
on Ross creek by Mr. Cavan and others who are interested in irrigating from this 
source. ‘They have since included this in an irrigation project covering about 4,000 
acres, the surveys for which have been made by them. The available capacity of this 
reservoir which is located on the main stream just west of Pashley, is reported by them 
to be about 12,000 acre-feet. A canal has been located from this reservoir com- 
manding land along the south side of Ross creek and adjoining the city of Medicine 
Hat on the west side of Bullshead creek. An irrigation district comprising this 
land is in process of formation and is to be known as the Medicine Hat Eastern 
Irrigation District. These parties have kept in close touch with this office and have 
at our suggestion incorporated many changes in their scheme in order to use all the 
water available in the most economical manner. 

On Sevenpersons creek four reservoir sites on the main stream were surveyed, but 
only two of them were finally selected. The combined capacity of these is 26,145 acre- 
feet. In addition, two smaller sites were located separate from the main stream, which 
bring the total available storage on this stream up to about 27,660 acre-feet. 

It is proposed to take the water out of the creek a short distance above the town 
of Seven Persons. Ditches have been located covering the land on each side of the 
creek between this point and Medicine Hat. It is evident, however, that, owing to 
the very limited water supply, only a small part of this land can be actually irrigated, 
probably not in excess of 5,300 acres: Under these conditions the available storage 


RECLAMATION SEWVICE 21 


would be developed to the extent of only 14,200 aere-feet. An irrigation district is 
being formed covering this area, to be known as the Medicine Hat Southern Ivriga- 
tion District. 

A study of the proposed water supply of the projects above mentioned shows that 
they probably could not receive the legal duty of water of one and one-half acre-feet 
of water every year. For this reason no recommendation has been made in regard 
to either scheme pending further investigation and study. 

These investigations were commenced so late in the season that it was impossible 
to complete the field-work this year. Arrangements have been made to finish this work 
early next season. 


Cypress Hills District, North—This district was covered as a combined irriga- 
tion and hydrometric district by Mr. M. H. French, who took the field on March 10, 
and completed his field-work on November 30. The season’s work comprised two 
hundred and fifteen actual working days. One hundred and three irrigation inspec- 
tions and seven surveys were made. Three hundred and twenty-two stream gaugings 
were made and four new gauging stations were established. The number of miles 
travelled by train was 2,506, by motor-car 6,997, and by other means 929. These 
figures include the work done on the special measurement of early spring run-off. 
The statements in the following paragraphs covering the Cypress Hills district in 
general have been extracted from a very interesting report submitted by Mr. French :— 

“ Trrigation in the Cypress Hills probably dates from the year 1889, when Daniel 
Braniff commenced to irrigate from Bear creek a two hundred-acre tract of land three 
miles south of the present site of the town of Piapot, Sask. The works were crude 
but served their purpose until replaced by those of a more permanent nature. From 
the outset, considerable success attended Mr. Braniff’s experiments in growing native 
and cultivated grasses. 

“ During 1889-1900, the country was still an open range. Here and there in the 
shelter of the valleys could be found the low log buildings and corrals of the early 
settlers, but the prairie was still untouched by the hand of man. Grass was long and 
plentiful and the winter ranges excellent, hence, little attention was given to pro- 
viding large quantities of hay for winter feeding, or engaging in the arduous pur- 
suits of agriculture. Practically all work was done in the saddle. 

“In 1900 the invasion of the farmers commenced—from the east and from the 
south. The earlier settlers awoke to the fact that their ranges would soon disappear, 
and that ere long some provision would have to be made for permanent hay meadows 
and pastures. They availed themselves of the privileges of the Irrigation Act and 
filed upon nearly all the valley lands in the district, which would lend themselves 
easily to irrigation. Structures were built, ditches were excavated, and the water 
was turned upon the land to spread at will, or to be guided by ditches and dikes. 
Only a small area of land was properly prepared, according to good irrigation practice. 
The construction work generally ceased with the completion of the main diversion 
works and ditches necessary for the obtaining of patent to the land. 

“From the year 1914, when most of the construction work on the schemes was 
completed, very little further development took place. Considerable effort had been 
expended in the construction of the main works, but now only the most necessary 
labour was performed. This cessation may be attributed to a variety of causes, chiefly 
a period of uncertainty and suspense during the Great War and the scarcity and 
high price of labour. The enormous yields of 1915-16 under dry farming conditions 
assisted materially to discount the value of irrigation. But probably the greatest 
hindrance to further development of the schemes is the large area of the lands deeded 
to individuals. Tf a three hundred and twenty-acre tract of irrigated land constitutes 
a good-sized farm for one man of ordinary means to work successfully, it is detri- 
mental to the fullest development of any district for individuals to acquire title to 
larger tracts. It is impossible for a person who has expended all his capital, or at 
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least all his surplus capital, in the construction of the main works, to develop very 
rapidly the distribution system and properly prepare the land. This results in many 
tracts of excellent land lying idle for years or else producing low yields, because of 
an inefficient system of irrigation. There is no doubt but that development would 
be more rapid, henceforth, if no more than three hundred and twenty acres of irrigable 
land were controlled by any one person. 

“In this period there has been considerable deterioration of the works upon 

practically all schemes. In not a few instances the main diversion works have been 
totally destroyed. Many structures are of wood, crudely designed, and have been in 
use several years. Also, a large number of ditches have never been cleaned out since 
constructed and are now badly choked with weeds and débris. Thus much work is 
required to put nearly every scheme in the same state of repair that existed before 
the war. 
“In 1919, however, as a result of three consecutive dry years, the business men 
and the irrigators of the district began again to take an active interest in irrigation. 
J*eed was scarce, the pastures were eaten off, and there was no possible way to carry 
a large number of stock through the winter. Many people had already received 
governmental assistance, and besides, were heavily in debt to merchants, and to 
implement men for farm supplies. The business men were staggering under a load 
of credit granted to the farmers. With no feed on hand, and the probability of a 
hard winter ahead, the situation looked indeed critical. However, if the material 
assets of the people were low, their: stock of perseverance and optimism was not 
exhausted. 

“ Trrigation was looked upon by many as a means of providing the necessary feed 
to save and revive a rapidly perishing stock industry. Hence, everybody became 
enthusiastic about the need for reservoirs to conserve the flood waters now going 
to waste. This was especially noticeable among the people resident in the Battle Creek 
valley and among the enterprising business men of Medicine Hat. 

“Trrigation development is more marked in the Battle Creek valley than in any 
other part of the district. ‘This is no doubt due to the comparatively inexpensive 
diversion works required, the large area of irrigable land available, and the excellent 
water supply. The greater portion of the irrigable land along the creek ig now under 
irrigation to the extent that the present works will permit of a delivery of water to 
each quarter-section. ‘To spread the water over the land requires, on most schemes, 
considerable further expenditure in the construction of field laterals, dikes, ete., and 
also in the proper preparation of the land. The main works are, through lack of proper 
maintenance, falling into a state of disrepair and their usefulness is thereby greatly 
diminished. Generally speaking, the schemes are rather large for the irrigators to 
fully develop in the immediate future. 

“The irrigators and farmers in the Consul and Vidora districts became quite 
enthusiastic regarding the necessity for irrigation. Especially, they considered the 
construction of the Cypress Lake reservoir urgent; also that of a large scheme to 
serve much land near Vidora. Representatives from the above towns attended the 
irrigation convention at Medicine Hat in August and submitted petitions for the 
immediate commencement of this work. As an outcome, a preliminary reconnaissance 
was made of all irrigable land in the valley. This was for the purpose of obtaining 
information to use in the planning of future surveys, and also to form the basis 
for preliminary studies relating to the diversion of the water of the reservoir between 
the valleys affected. 

“The Cypress Lake reservoir will be of inestimable value in contributing 
materially to the fuller agricultural development of the Battle Creek valley. It will 
not only increase the value of the present licensed schemes, but will also permit 
of the irrigation of a considerable area near the towns of Consul and Vidora, which 
is now being dry farmed. The value of this irrigation to the adjacent dry land is 
also considerable. 
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“The construction of the Cypress Lake reservoir and its main distribution systems 
will afford an interesting study in irrigation economics and design, in order that the 
limited water supply may be allotted to each farm unit of irrigable land in such 
quantities as to give the greatest monetary returns per acre-foot of waiter. The 
system should be somewhat elastic, so that every acre would be guaranteed a minimum 
quantity when tthe supply is limited, and a maximum quantity when the supply is 
plentiful. Because the fluctuation of the supply is greater than the quantities to be 
applied to the land, it will no doubt be economical to carry over the peak of the maxi- 
mum year’s run-off to supply the deficiency in extremely dry years. But generally 
speaking, the run-off each year should be used the same year. The principle to be 
followed in any study should be to provide as many farmers as possible with at least 
a small area of irrigated land upon which to grow the roughage required for the 
keeping of the necessary farm animals, such as dairy cattle, horses and hogs. 

“Trrigation in the Frenchman valley cannot be so favourably mentioned as that 
of the Battle Creek valley. The quality of much of the soil between Cypress lake 
and the mouth of Fairwell creek is poor because of the high alkaline content. From 
the latter point to the station at Knollys there is no land which ean be irrigated by a 
eravity system. Below Knollys and in the vicinity of East End there is considerable 
irrigable land, but the cost of diversion works is so great that it is expensive to put it 
under irrigation, unless under one main system. ‘The Morrison and Sjtrong schemes, 
which diverted water from the Frenchman river near East End, have ceased to exist 
as gravity schemes. They have been out of operation over two years since the destruc- 
tion of their dams by floods. A small part of ithe Strong flat is to be irrigated from 
Gallienne coulee by a gravity system, and two small tracts on the Morrison flat were 
successfully irrigated last season by pumping plants. It is probable that no further 
permanent irrigation development will take place in that part of the valley until the 
formation of an irrigation district, and the creation of one large scheme to serve all 
the land. This would insure a productive and prosperous valley. The owners of the 
lands are favourably disposed towards the creation of such a district, and, no doubt, 
in the near future, will decide to organize. 

“This district would be materially benefited by the construction of the Cypress 
Lake reservoir. Under the present conditions of stream flow there is ample water 
for that land until June, after which the supply would need to be augmented from 
Cypress lake. 

“The development of the Maple Creek valley consists of a few small schemes in 
the foot-hills, south of the Canadian Pacific railway, and of several larger schemes 
along the lower part of the valley, north of the track. Hay constitutes the main crop 
and is irrigated chiefly during high and flood stages. The works are inexpensive, and 
the free-flooding system is practised. Most of the works are old and badly decayed 
and the ditches pantly choked with grass and débris. The schemes are rather large 
for one man to thoroughly develop. Many of the owners are also interested in other 
lines of business and therefore do not give the irrigation of the land sufficient attention. 

“The Maple Creek valley is well supplied with a number of small reservoir sites 
which would materially benefit the lands below. They have already been surveyed, 
except Sixteen Mile lake, which is located sixteen miles north of Maple Creek. This 
jake, as mentioned in a report on file, will impound considerable water at an extremely 
low cost, would check the overflow of Maple creek near the Tenaille dam and would 
prevent any further damage to the Provincial Government bridge across Bitter lake, 
north of Forres. This matter should be thoroughly investigated early next season. A 
reconnaissance of all irrigable lands in the valley also requires attention at an early 
date. 

“The valley of Mackay creek is only partially developed. Most of the schemes 
lie north of the Canadian Pacific railway, in the vicinity of Many Island lake. The 
works consist largely of inexpensive diversion dams, which permit the water to be 
turned out upon the flat on either side of the creek and to spread at will. When water 
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is plentiful, considerable quantities of wild hay are cut; otherwise, most of the land is 
used for pasture. As in other valleys the owners have a diversity of interests and 
therefore do not have the same stimulus towards further development of the irrigation 
schemes as they would if their livelihood depended upon the success or failure of small 
fields of grain. 

“Tast year a preliminary survey was made of a feasible reservoir site south 
of the town of Walsh. This site is only of limited capacity and will impound, in 
average years, an amount which will probably not exceed one-third of the annual 
run-off. This water, however, will supply a midsummer irrigation of six inches to a 
few thousand acres of land. Owing to the small capacity of the reservoir it will be 
impractical |to carry any water over until a following season. The losses from seepage 
and evaporation will be low, since the water will not be held in the reservoir longer 
than from March 15 until possibly July 15, a period of four months. 

“In connection with reservoir construction in the Cypress+hills, the question of 
the apportionment of the water among the irrigators is of vital importance. There is 
no doubt but that, if the cost of any reservoir is contributed by the irrigators on a 
pro-rata basis, according to the area of land served, the water should be divided on a 
somewhat similar basis, irrespective of stream priorities. This would not affect any 
irrigator’s priority rights for water diverted directly from the creek and not impounded 
in a reservoir. The right of an irrigator to divert water from a stream is a vested 
right granted by the Crown; while the right of an irrigator to impounded water should 
be regulated by the rules of agreement among the irrigators interested in the reservoir. 

“ Along the sinuous course of the South Saskatchewan river, in the vicinity of 
Medicine Hat, lie numerous tracts of river-bottom land. These are suitable for irriga- 
tion and are only waiting the application of water to be quickened into wonderful 
productivity. With an apparently unlimited supply of natural gas only about 700 feet 
beneath the surface (and a limited supply at 300 feet in certain places), nature has 
provided an inexpensive source of power with which to operate the machinery to lift the 
water a distance of about 50 or 60 feet from the river to the land. The altitude of these 
lantls is comparatively low, the climate mild, and the soil loamy and productive. Further- 
more, these small tracts le adjacent to large grazing leases, over which roam herds 
of stock, requiring an abundance of roughage for winter feeding. What an ideal com- 
bination nature has bestowed upon these river-bottom lands for men with a moderate 
amount of capital to develop into successful stock farms and beautiful rural homes! 

“ Natural gas provides a source of cheap light for the house and buildings, and of 
cheap power for the operation of all farm machinery, such as churns, washing machines, 
feed-grinders, fanning mills and separators. When the crops require water all that is 
required is the proper manipulation of a couple of levers when, as if by magic, the 
powerful engine causes a large stream of water to flow through the ditches and over the 
fields, making them appear like an oasis on a grass-withered prairie. Moreover, by a 
hberal application of water a grove of trees can be grown which will not only beautify 
the grounds but will also serve as a wind-break. 

“One of the pioneers of this district in irrigating by pumping with natural gas 
as fuel is Mr. Chas. Lokier, who lives about forty miles north of Medicine Hat. He 
is gradually developing an irrigated farm that will be a credit to the community. 
Another man who has, during the past two years, put considerable serious thought 
and work into developing an irrigation scheme along the Saskatchewan river, is James 
Mitchell, of Medicine Hat. He is desirous of growing alfalfa for winter-feeding stock. 
Regarding the results which may be obtained from irrigating these river-bottom lands, 
one need only refer to the results being accomplished from a similar piece of land, 


owned and operated by the Canada Land and Irrigation Company, near Ronalane, 
Alberta.” 


Cypress Lake Reservoir.—The construction of this reservoir has for many years 
been looked upon as the logical means of controlling and conserving the flood run-off 
from the upper watersheds of Battle creek and the Frenchman river. The pressing need 
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for this reservoir can be readily seen when it is pointed out that, while to-day much 
good land below this reservoir lacks a supply of irrigation water, at the same time 
roughly seventy-five per cent of the total run-off of the two streams comes down in 
March and April and is practically all wasted. 

The reservoir site was first surveyed in 1909, but this survey was not sufficiently 
complete. The reservoir site was completely surveyed in 1913 by Mr. N. M, Sutherland 
of the Irrigation Branch. It was found by this survey that the natural water surface 
elevation of the lake was 3,154 feet. -With the water surface raised to 3,170 feet the 
capacity would be nearly 90,000 acre-feet, and with water surface raised to 3,176 the 
capacity would be nearly 127,000 acre-feet. At this time it was assumed that the 
reservoir should be built to the larger capacity to provide storage for all the flood 
flow that could be conserved and to provide the best supply possible for the estimated 
area of 24,000 acres in the Frenchman valley and 7,000 acres in Battle Creek valley. 

This question was studied again in 1917 when the commissioner prepared a paper 
on reservoirs in the Cypress Hills district which was read before the convention of the 
Western Canada Irrigation Association at Maple Creek. At this time there were much 
better records available on which to base studies of water supply and demand. The 
conclusion arrived at was that a reservoir capacity of 90,000 acre-feet would be sufficient. 
This study was based on storing all the water available, absorption losses of three feet 
in the reservoir and a gross duty at the reservoir of 1.5 acre-feet. This study contem- 
plated the use of the stored water on about 7,000 acres in Battle Creek valley and about 
14,000 acres in the Frenchman valley. 

At the present time there is considerable activity directed towards the con- 
struction of this reservoir by forming all the lands which would be benefited, into 
an irrigation district. Tentative studies recently made, confirm the conclusions 
arrived at in 1917 that a capacity of 90,000 acre-feet is sufficient. There are two 
particular points of difference, however, in the more recent contemplation of this 
development. One is the present strong desire to utilize a large portion of the stored 
water outside of the actual valley lands of Battle creek by carrying the water out 
onto the bench lands in the Vidora district. The other point is that, of the 14,000 
acres to be irrigated in the Frenchman valley nearly 9,000 acres lie below the Fifty 
Mile reservoir (tp. 5, rge. 16, W. 3rd mer.). Previously it was proposed to store water 
in the Cypress reservoir for these lands below the Fifty Mile reservoir, while now it is 
contemplated to make the Fifty Mile reservoir take care of the lands below it. This 
relieves the draft on the Cypress reservoir to the extent of nearly 9,000 acres and 
leaves only about 5,000 acres in the Frenchman valley to be provided for by the Cypress 
reservoir. 

Nothing concrete in the way of actual development has been done on this project 
up to date, largely because it was an undertaking of such magnitude as to require 
co-operative effort by all of the large number of persons who would be benefited, and 
also because no means were available for gaining the necessary co-operative effort. 
The passage of the Irrigation Districts Act in Saskatchewan has now provided the 
necessary machinery for co-operative action and in all probability the new Act will 
first be applied in forming an irrigation district which will be supplied by the water 
stored in this reservoir. 

During the late autumn of 1919 Mr. M. H. French made a partial reconnaissance 
of the valleys of Battle creek and Frenchman river to gain further information con- 
cerning the area of land which was susceptible of irrigation from this reservoir. This 
reconnaissance developed the fact that outside of the valley lands there was a large 
area of desirable bench land which could be served lying to the east of Battle creek 
and in the vicinity of Consul, Vidora and Robsart (on the Canadian Pacific Railway 
Lethbridge-Weyburn branch south of Maple Creek). It is proposed to make instru- 
mental surveys during 1920 to determine the area of irrigable land under this 
reservoir and to prepare a plan for the most beneficial development of an irrigation 
district. 
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The interested people in the area which may be benefited have, during the past 
winter, shown a good deal of interest and activity in this matter and appear anxious 
for some actual development at as early a date as possible. This point has been 
referred to in Mr. French’s report which is quoted in part under the caption “ Cypress 
Hills District, North.” It is understood that some petitions for the erection of a dis- 
trict have already been circulated, but no definite information on this point has yet 
come to hand as this report is being written. 


Cypress Hills District, South—This district was covered by Mr. R. H. Good- 
child, who returning from active overseas service on July 23, made a very late start 
on the work on August 2, and stopped the work on account of bad weather on Novem- 
ber 9. The season’s work comprised sixty-four actual working days. Seventy-two 
irrigation inspections and twenty-eight surveys were made. The number of miles 
travelled by train was 635 and by other means, mainly horse vehicle, 1,255. The 
conditions in this district were very difficult during the season. There was really 
more work to do in the short time available than could be handled by one inspector. 
Mr. Goodchild tried to cover all the territory by hurrying through his work, which 
created a very undesirable condition. Most of the work was given complete or partial 
attention during the season, but the work left over, added to the new applications 
which have been received, is going to make such a heavy list, that it is doubtful if 
all the work can be properly looked after during the coming season. 


Macleod District—This district was covered as a combined irrigation and hydro- 
metric district by Mr. A. W. P. Lowrie, who took the field on April 17, and completed 
his field-work on February 3, 1920. The season’s work comprised two hundred and 
forty-seven actual working days. One hundred and one irrigation inspections and nine 
surveys were made. Four hundred and three stream gaugings were made. The 
number of miles travelled by train was 38,272, by motor-car, 9,146, and by other 
means, 386. The following interesting information has been taken from Mr. Lowrie’s 
annual report. 

“The Macleod district this year included the foot-hills country from Midnapore 
south to the headwaters of the Oldman river and extending from the British Columbia 
boundary to the AAldersyde branch of the Canadian Pacific railway. The foot-hills 
portion of the district is devoted largely to the raising of cattle and horses and there 
are several large ranches in the hills. Farther out on the prairie there are some 
splendid wheat districts. In the Pincher Creek and Cowley districts fall wheat is 
largely grown, but farther north spring wheat is seeded. 

“The irrigation schemes in the district are all small and the sources of supply have 
hitherto been from spring creeks as it was usually found too expensive for individuals 
to attempt taking water from the rivers. The schemes, for the most part, lie in the 
hills and were constructed for the irrigation of forage crops. 

“In a great many cases, owing to the shortage of labour during the war, and the 
fact that a good many of the owners were on active service, the works have been 
allowed to fall into disrepair. In other cases, owing to a series of unusually dry 
years, the water supply had failed, so that there was not enough water to be of any 
practical value. In two or three cases, however, efforts have been made to have the 
schemes in shape and they have been used successfully during 1919. A great number 
of new applications for irrigation rights in the district have been made during the 
latter part of the season. On account of the early setting in of winter these could 
not all be inspected this season. A number of these applications are for rights to 
pump from the rivers. The present high prices for feed of any kind have made it 
possible to irrigate at a much greater expense than formerly and this accounts for 
the interest taken in pumping projects. 

“The season of 1919 was unusually dry. There was practically no snowfalls during 
the winter of 1918-19 and the rainfall was away below normal during the summer. 
Rain started in August, however, and during the latter part of the year a good deal 


RECLAMATION SERVICE 27 


of moisture fell before the ground froze and there should be a fair reserve supply 
for the spring crops of 1920. The freeze-up started about the 23rd of October, at 
least a month earlier than usual. The cold weather started with very heavy snow- 
storms and there was hardly any good weather from that time until the middle of 
December. The winter was consistently cold throughout and much of the pasture 
land was still covered with snow in the second week of April, 1920. 

“The foot-hills country was generally considered to have a sufficient rainfall to 
grow a crop even during seasons considered dry farther out on the prairie; but 
during 1918 the rainfall was very light and during the winter of 1918-19, as mentioned 
above, there was practically no snowfall. Consequently there was no reserve of 
moisture in the ground in the spring of 1919, and even the grass did not grow. With 
a crop failure in 1918 and a partial one in 1917, the farmers and ranchers started 
the spring with practically no reserve of feed and the grass was grazed to the roots 
during the summer of 1919. 

“The early winter caught all the ranchers unprepared and consequently the stock 
suffered greatly. Feed had to be shipped in and this was so slow in coming and 
proved so expensive that many considered it better to sell their stock, while others 
shipped their cattle north to feed. The lighter grades of horses were not considered 
of enough value and were left to rustle for themselves; the loss hag been heavy 
amongst these. North of Claresholm the August rains mentioned above rather saved 
the situation, as heavy crops of green feed were raised after the rains fell. But from 
Claresholm south these rains did not occur and throughout the Cowley and Pincher 
Creek districts the sacrifice of stock has been large. It is stated that some 30,000 
head were shipped out of this district.” 


Special Inspections—Domestic, Municipal, Irrigation and Industrial—This work 
was carried on under the immediate supervision of the acting office engineer, Mr. 
KK. L. Miles, until the middle of August when Mr. P. J. Jennings returned from 
active service Overseas and resumed his position as office engineer. The office engineer 
supervises the work of all inspecting engineers and particularly that of the two 
special inspectors. In addition to this he checks all plans received from the inspecting 
engineers and generally looks after all routine matters in connection with surveys 
and plans other than those relating to the large survey parties. 

The total number of inspections made in Saskatchewan by Mr. W. B. Hutcheson 
was seventy, including thirteen surveys of all descriptions involving 9,307 miles of 
travel by train, and 2,346 miles by motor-car or other means. The total number of 
inspections made in Alberta by Mr. C. Chambers was forty-eight, including eleven 
surveys involving 4,352 miles of travel by train, and 1,451 miles by motor-car or 
other means. 

It may be of interest to note the movement which has taken place during ‘the 
past year in connection with the extraction of mineral salts and mineral “oil” from 
certain of the lakes in Saskatchewan. | 

In one instance a live industry is being developed by a one man plant, the works 
being crude but effective. The salts and “oils” appear to find a ready sale for 
medicinal purposes. In this case the waters contain 68 per cent of sodium chloride, 
15 per cent magnesium sulphate, 5 per cent potassium sulphate, 5-1 per cent calcium 
sulphate and a small percentage of magnesium bicarbonate and sodium sulphate. 

In another lake near Fusilier, Sask., a solid bed of sodium sulphate some eleven 
feet thick is about to be developed, the chemical analysis of which shows over 99 per 
eent pure Glauber salts and the balance potash, magnesium and organic matter. 
This natural resource which has been lying undeveloped is worth $28 per ton on the 
eastern markets for use in the pulp industry, and as 300 pounds of salt cake are used 
per ton of pulp, some idea of the demand will be obtained. 

A further interesting application is under investigation in connection with the 
extraction of common salt from a number of brine springs in the bed of a lake near 
Senlac, Sask. In this case the tests reported show a heavy percentage of pure sodium 
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chloride and experiments with evaporating the water by a simple natural process 
have given highly satisfactory results. As common salt is worth $35 per ton and 
table salt $85 per ton, wholesale, in Saskatchewan to-day, it should be possible and 
profitable to develop these springs. The supply for the prairie provinces is at present 
imported from Utah, U.S.A., or from Windsor, Ont. 

It is probable that the cycle of dry years recently experienced has exposed these 
salt deposits and brought them to the public notice. A cycle of wet years will 
undoubtedly fill up many of those lake beds again and in this event the salt solution 
will become much diluted, requiring a more expensive dehydration treatment or the 
removal of the surface water by means of drainage. 


MUNICIPAL WATER CONSUMPTION DATA 


The collection and compilation of municipal water consumption data were 
inaugurated towards the end of the year 1914, and in thé year 1915 we received infor- 
mation complete for the year from fifteen cities and towns in Alberta and Saskatche- 
wan. In the following year we received records for the whole year from the same 
cities and towns. During the year 1916 an endeavour was made to obtain these data 
from a greater number of places, with the result that for the year 1917 we received 
complete records from twenty-one cities and towns in Alberta and Saskatchewan. 
During 1919 records were received from eighteen cities and towns. These records 
have been compiled in a manner similar to former years and are submitted hereunder :— 


Cities and Towns in the Province of Alberta—Daily Record of Water Consumption 
in Imperial Gallons for the Year 1919. 


Edmonton. Lethbridge. 
Population 60,000. Population 14,000. 
1919. ~ | 
— Daily Per Per Per Per Daily Per Per Per Per 
Month. Average | Heafi | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for doe | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial} other all for. the mestic | dustrial} other all for. 
Month. |purposes|purposes|purposes|purposes Month. |purposes/purposes|purposes|purposes 
January.....| 5,107, 225 53-9 23-9 7:3 SY 990 HRS eros 1,250,677 64-9 DA aA |e ee 80252 eee. 
February 5,332, 928 57-4 23-7 7-7 fe teihe lena vet 1,278, 464 65°7 D5: Ol eas ae Ole 3 eee. 
March 5,503,232 57-4 25°5 8-7 ORG d MED? ase 1,309,129 65-7 D7 ilote: egies 03). eae 
Aprile eer 5,406, 866 56-9 25-2 7-9 OOS ater 1,384,000 70-5 bh SHE eH i whee At Ws O88) ee ees 
May 5,319,300 55:7 24-6 8-4 ISSTANES cot Le nc 15225322 79-9 28-3 0°35) OSE Tee ceeeeee 
funeweee eer 5, 283,000 56:8 24-2 7-1 SSO iccaaeseeents i-Slovoae 96-7 27-8 5-06 PAULO erieaer. 2 
July 5,510,000 56-2 24-7 10-7 Ol Sie eee 2,009, 161 111-3 25-4 6-8 143°5 |e ene: 
August...... 5, 383, 677 56:5 24-2 9-5 BO ARR te ce eee 1,728,060 78-8 25-5 8-1 DAG eae eae 
September .| 5,340, 266 56-2 24-1 8-6 foAO}G() laliis bie ae 1,484, 566 71-7 27-8 6-5 LOG! leeeee as 
October..... 5,399, 226 56-2 24-2 9-6 $920 lee hae 1,470, 967 77-5 DASA hac gy cpese a AUP hs Heekee acs 
November..| 6,145,700 58-6 25-3 L/S 0) Pee () 2/4: eee 1,447,333 77°8 Pest ek sine 103253 yereeerae 
December..| 6,264,355 59-4 25-7 HO) |) eel) Atel | eee 1,520, 806 77-7 300i etc ee TO8*6)|vre ce us 
Av. for yr...| 5,499, 648 56-7 24-6 9-7 Of lar ees 1,520,918 78-1 Os Olsens nee TO tial tore cee 
Medicine Hat. Redcliff. 
‘a Population 11,000. Population 2,200. 
— Daily Per Per Per Per Daily Per Per Per Per 
Month. Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial} other all for. the mestic | dustrial] other all for. 
Month. |purposes|purposes|purposes|purposes Month. |purposes|purposes|purposes|purposes 
TONGAN Viens a o.5 UOMO UG tian eee tell sissies eee 2.09 Gi aera 141, 226 55-8 Sed toe eae GAS 
BIG TUAT Vite nop ik LG lhe cement te ll crater om len enna 2023 eae 131,411 50-3 Ode ree: Os Te eees 
MSc haere DEO2 2208/4) pete. 2 ieee i aly news MM delle servetee. 218, 669 94-3 oll sea wre 00 Ae ei etsy 
PATTI ernie 2 2025000 areteryee |e aera lirncwnctae 04s (lense ee 181,133 68-6 a ofl agence PS pARES Ie es is eines 
Mayo PASTIB OPA ain 5h cis oz Ee Ree eet ae 25023 eeeeeees 209, 887 82-7 PACU oe. cae Ob AES, fac 
Tunes. eee Bh 4 1333 lecestee 5 tallest 8 TEN oh tec enue 309 e dere 203, 683 80-6 1 Sey epee ene Or Oars eee 
ATi peeck oPle a 3066129 eee tls eee lice Ceres OE POA le ears h 243, 952 92-1 TSS esac VLO SO} at ee 
August...... 2¥990! 000 |ies.4 ech. Seekeenctel eer eee QT li Sloan Reyes 230,468 87-5 iW povA eae cee. LOS ei7ilieecve cate 
Septem berg eo, 4 OOO eer pedl ease eae eee ec lhl Se, de ee 233,576 89-7 1624) eeey ee TOGA 02. 5 ee 
October: sel 2,07 6F 666! hea ales pee cela a Be VAY Efe coke ete 223,726 83-2 LSi5i eae LOD 7) teks <a 
INOVORM Der seo. 1375000 temeaielle kee ntinm i cusecoe ASS BIE een 6: 209, 183 77°2 TO | eee tle OS ail | aerate 
IVECO DER yar (A ML OS | o ettet eel eee ere OT Olena = 223,900 87-0 La Bi ee! Ee 101-8 eee. 
PASVSLOL VE dail mes D00s O00! one eee eee aac sereee 20420) eames 204, 234 79-1 NBO Alar ea Ale O28) teres 
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Cities and Towns in the Province of Alberta—Daily Record of Water Consumption 
in Imperial Gallons for the Year 1919 


Stettler. Claresholm. 
Population 1,400. Population 1,100. 
1919. _———____—__ en —— = 
_ Daily Per Per Per Per Daily Per Per Per Per 
Month. Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for |counted 
the mestic | dustrial) other all for. the mestic | dustrial] other all for. 
Month. |purposes|purposes|purposes|purposes Month. |purposes|purposes|purposes|purposes 
January..... 11,586 4-5 Egtol Gao Soe S22 ae. ee 64, 500 55:4 2-8 0-4 HONE Ng chibin 
February. 12,142 5-6 STO Sis rie SoGik toeeacre 73, 928 50°7 1656 ioume ee .. VCO IE, i Bee 
March...... 19,193 13-1 OR Gi tania cae BAe os oe: bee 51,294 40-5 Gililae cee AG? Olen -mee 
PA DEI Agee 2 iba yesh 4-7 SUSIE Senisy baa Beale neces 15, 229 8-9} SUS heb LLOQ ere eins 
Maye adncwe 13, 449 6-4 iglesia OG creer | No sjupply. 
SIGIR = veer cfoes TOR Silo lovers ete vo lieeeter ence. ll teeauecee ake TEMG Oi bad 575 ofc FAD Ge NSKSH ae Hect? Becy al are eR ol Ee re AeA) i areas 
Andee as tare Se All Sie aeeeeee tll eee ceecsnne || Maa cya LO ls Gi perreeeree LOS Meme Teen, sole ethers a lit «tt Maree, SO)" Oil eater on 
August..... : HS Yl MSW ae ah Ae Mey NAM OE ac VDE) ahs caer ted be CO Fay fea IR Sp i dL a TEXOV A Fe risen ae 
September.. DOM) ek Aoteyetric [ts Srancnecegersilt okey spate ae NCR Wate Sa Ls ceed dict een LRA cs Oat ee | Begs nian COP eenaee paLieerae 
October..... WAS) elle cedars | MERC petoaehlioter ay ae ee LOA yee earnest, eben ear aan tice VR on Nally teh wee | Sao mon 
November.. EY SOAD) ieee eee A taen eos ae ol I toe Qs3 il a een ae a An Peete, | MeMys cece cil arte e tetaaece. c eee e 
December. . 13,599 6-0 Sills seek: der Dos =A atl Aik oe a Dhar, A eet beret fev | Perea meee ee Olt eee 
Av. for yr.. PAT Ad eerie leanne eas ects: LOA | eeeetee Geet ache ode | Re | Pre aee aee leoke er BI ee 
Bassano. Athabaska. 
Population 800. Population 500. 
1919, 
— Daily Per Per Per Per Daily Per Per Per Per 
Month. Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head } Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for. the mestic | dustrial} other all for, 
Month. |purposes|purposes|purposes|purposes Month. |purposes|purposes|purposes| purposes 
January..... 131,450 SFO a mal2o Olmert ee LGA SI aera tes: 12,097 BAC Oi Means. sateen cee DARD | ray « 
February... 136, 000 45-0 LD OU) es ee ae ROBO ercceen ae 16,071 SZ P LDA ocecsiscuth see nee OO ite ae 
Wikendel oyna IPC ISP es elie Pia or thhe tat neni Sean ING Lor Rei aise ns 13,065 Oe Lilaeete eet nope DG see er ees 
HG ahaa Gaps Bea Te 1S Beledeereeorcee: \eestacises ceil sepsiemaneets GAL Ree ae 21,875 COI Agi My SB aia ARTO ETE ses 
Mart thas: GAD 2 eee vera tlt odare. turpe oe eee oe DU) Oi Fillers ten eereps 12,000 EN GVA Wan PAIR eon + Sen Oren DEON Sa Am eete, ob 
DULLLC ws beat terce HGS e DOO ewe |e epiecrets Slee t ctor PANU BON SS a So 12,000 DES Ob ce gee lets eee ea Ee eee ei 
Jialliyz Settee UD SAGAS gteccretost tts tate: lence HleseGageh sca oye DIL O's. e eieacrare 4,295 Se'Oll nes raeteges | EAT Ooe Olde ya meegers 
PATIOUSE. rok Ry HOA Olle cei eeteh eran 1 |Pecpe aes DOD Olle tere 3,508 YEDU Maal act arall tie See? MoU teeieeckes 
September.. NG 2720) (00]| ere Se cael eho egal |'2. Sseucenatea DO Sod Sennen te 14,400 DSwiOi Teuecctets lin mate pecs ZOO Naseer te 
October..... IGG ae Dil Gyataee- gti erin acta 2. | SN ten aet ras PA) et eta 15,605 Sil 2 |e sateen | eee as aM NPA Pe Bye 
November.. GOR GG pasar cc. | eames ons | aketowsartee UDO a on aoe 13,709 LS, Ole ee aki eee eal £58 oy Be. 
December. ES EGUOLRT OA Seated EC Oe ole ee Ir entra ISP IES likes eee RG 18, 024 Gilles caper eal eee BOs ete telaot ace 
Anna tor yin. LSD UGS lean ert onn ieee ctine toner: STG rofl erties titer 13,054 1 0300 Were Sil ares SO 8 26) Titers cee 
Carmangay. 
Population 332. 
1919. — ba 
ee Per Per 
Month. Daily Head Head |Per Head/Per Head} Unac- 
Average for for for for other | for all counted 
the Month. | domestic | industrial] purposes. | purposes. for. 
purposes. | purposes. 
PANU AE Meena Meek ate went Pata oc,c\iaticum wae! Ae 10,831 BO kT cectisk choy at tia NERS Dayo a one tact 
POCIIME VRE fo cae aan eb tata ine eat ale He 11,143 is i ae Wee 1-3 ro Fa e e | eameenaees St ee 
ii Ea EDS ig Ne Se aes an eee 10, 064 SUR OU [ay osinetee Cle meee eee ce Wicd acs Soe. Se 
DEL Sees Caras”. Beet AE age es Mao od 11,500 Bar Goce ave tel. ae eee eee FONG oe ae 
UVM Sireahs See Sees ars a ienetils ake oo Piatiaaite El ard 11,6138 ile Ouetling cer ceeee uae 3-6 ayes tl Pay ela dole 
SJ UTLOM Rc aemerr: ANS Apter ape mf akS MICORDY ge te 12,000 SESS ah Si ices «le wena tears Oboe Pe heya pete: Sen 
ULL ete et et ce. Whines kel alee eee oa be 12,000 Pai c)egt MD Nie ee Sa AU Ie hea 3 Oro eee ape, 
A UO US tee Meer ten ae es ero ARS ae 12,000 BS te ae re ae eo oe SOL Le | rcs donee aera ee 
DOT LBLUIGE Me ca oe tition cet vin te rahe o ts 8,800 71 SOM oa ts ae al Clee tes Sore 2 LOMA ates ee 
OCTO DCE Rte Ne A hee eter: 10,451 uli Geel awe age ee an eee ne Bil ied ta > cane 
PO VOL Deere Pet Canty ote en Sent sn 11,600 Se Seah So eet we 6-1 Nie | ARE Peo 
PI CCOTIMICE ee RISA ote md Fences 2 ee 12,000 OP Et (SR) a aes 3°5 Doe ae | seers. 


moverage Tor tbe Years. x, vege avi- ee. Li iGh PPD Aceh en oe yee 1-2 ra hal eee | a 
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Cities and Towns in the Province of Saskatchewan——Daily Record of Water 
Consumption in Imperial Gallons for the Year 1919 
; Regina. Saskatoon. 
Population 40, 000. Population 28, 000. ° gins: 
1919. Daily Per Per Per Per Daily Per Per Per Per 
— Average | Head | Head.| Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
Month. for for do- | for in- for for | counted for for do- | for in- for for | counted 
the mestic |dustrial | other all for. the mestic |dustrial|} other all for. 
Month. |purposes|purposes|purposes|purposes Month. |purposes|purposes|purposes|purposes 
January.....} 1,981,098 40-1 Risk: |S Sore MOVIN Piven oe 1,458,096 25-5 15-2 0-2. 53-5 125 
February.. .| 1,981,098 41-3 9-0 0-02 OO 4a ate 1,500, 107 25-5 15-2 0-2 53°5 12.5 
March...... 2,015, 245 40-0 Oe eer 4 2) ees 1,536,774 25-5 15-2 0-2 53-5 12 
Aprile: 1,967,071 40-0 6-8 0-22 AT | eee 1, 673.000 28-1 15-4 3-9 67-5 20.4 
Maye: ees 1,889,096 39-8 8-1 0-12 A820|| seeeeenne 1,878,030 28-1 15-4 3-9 67-5 20.4 
JUNG eee: 2,216,549 48-0 7:3 0-11 SDA leery eine 2, 238. 346 28:1 15-4 3°9 67-5 20 1 
JUL Vee oe ter 2,030,514 41-8 8-8 0-13 Dees ok ke 2,153,548 30-7 15:3 2-6 70-8 99" 
August...... 1, 988, 564 41-6 8-0 0-09 AQ s(t nba 1,939,161 30-7 1593 2-6 70:8 92°t 
September..| 2,021, 262 43+1 73 0-02 SOG} ie Git ra 1,850, 200 30-7 15-3 2-6 70:8 22°1 
October..... 2, 206,938 45-3 9-8 0-07 EOI 8 wile aa 1,837,774 28-0 19-2 0-71 64-8 16° 
November..| 2,103,110 43-7 Mich eto. eke O2Gillovee eeienee 1,761,366 28-0 19-2 0-71 64-8 16°8 
December..| 2,226,758 47- Fitch bens abe Lif O7 4 |p oa 1,841,290 28-0 19-2 0-71 64-8 16,8 
Av. for yr...| 2,052,275 42-8 Scie seers Odo ae ee. tentaae 1,805,641 28-0 16-3 1-9 64-1 17.9 
Moosejaw. North Battleford. 
Population 21,000. _ Population 4, 000. 
1919, = a ee ao ————— 
= Daily Per Per Per Per Daily Per Per Per Per | 
Month. Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- , for in- for for | counted 
the mestic |dustrial | other all for. the ‘mestic |dustrial | other all for. 
Month. |purposes|purposes|purposes|purposes Month. |purposes|purposes|purposes|purposes 
January..... 849, 000 27-1 TB eS easter gl Oe es ee * 113,790 8-7 1-5 3-4 28-4 14-8 
February... 726, 000 23-4 1 OP ree as ols Gilt cree Aeeteds 130,000 11-6 1:3 4-0 32°3 15-4 
March..... 644,000 20-5 LOS 21 ie nee SIUGVALR neice: 76,300 8-6 0-3 2-9 19-1 7-3 
ADTs sao 819,000 27-4 jb bray mee Pel SOU leet 137, 487 12-7 1-0 3-5 34:3 17-1 
May.. 905 , 000 31-2 ALO es beter es 43 i] \\ ee cea 137,100 12-1 0-2 8-0 29-0 8-7 
TUNER eo see 1,018, 000 34:7 13/5371 ee peat es ERC en Gee 125, 946 12-9 1-4 4-4 26-6 7-9 
Uyeene tee 1,028, 000 22-4 26: ollie aoe ae ERO IE Herp 124,820 13-6 3-9 5-4 26-5 3-6 
August...... 1, 010,000 33-3 Ait aene AS ihe eke 107,745 11-4 2:5 3-8 22-8 5-1 
September. . 717,000 18-1 16:50|)2 see 34h eee 131, 910 11-3 1-6 3:7 28-0 11-4 
October.... . 769, 000 20-1 IO aes a eae SGi0)| eet serene 140,013 9-9 2-5 3°6 29-6 13°6 
November.. 830,000 20-8 1b soe eee BOUT reete Foie 137,730 14-4 qt) 2-6 34-2 14-7 
December.. 766, 000 18-6 Silene Medea Sora ae aee 184, 000 11-2 1-1 6-8 46- 26-8 
Av. for yr.. 840,083 24-8 15 etl eee 300 | eaeatys 128, 903 11-5 1:6 4.4 29-7; 12-2 
Weyburn. Estevan. 
Population 4,000. Population 3,000. 
1919. a : ta SSS a= ——-— 
— Daily Per Per Per Per Daily Per Per Per Per 
Month. Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |ecounted for for do- | for in- for for |counted 
the mestic |dustrial} other all for. the mestic |dustrial| other all for. 
Month. |purposes|purposes|purposes|purposes Month. |purposes|purposes|purposes|purposes 
JAaNUAT Yas: 84, 868 PD WS Pace 8 om it oe Me DAL si SNe ss apareeaes 31,190 77 AGU A eel oe 1054) eae 
February 90, 246 22 <6 neeae woe liideteccer hes DO ea deere eee 32,750 7-9 PT) ae ae LOG eter 
March 98, 037 DESL gta, 2A HRs Baer ore Dee Tile an te te 31,190 ee DE hs at te 1034 eee 
IN Falls on ae 99, 812 24°50) ete eee a terre at YN) WR, Bead 31,933 7:7 AGE ee ks Oe 10: 6 eee 
IM aye tation 94, 826 PRES flies o>, 518 ey a at ee Doe didicsieeaete 42,903 11-6 Acre ieee yale 14s) ee 
Junee a 108,870 DG ie |occe eteeroral| Se sacar PDP ANE saat Be 58, 666 12-8 Grisilhecet niet LO ce nee ae 
dukes See 108,121 VHGA) ee a a} to A QO eoues eine 44,193 11-5 STAN Soe eae UE whens 2 
August..,... 108, 525 Dido Lil hacen were raven Serer Dien eee tes 44,413 10-6 bsp es neg Ise etanee ais 
September.. 97, 895 DATA eee ane ie eee Di aA 2 aad ed 37,566 9-1 Bec leet. 1 Re es oops 
October..... 94,325 QSOs sacs Saekoeee DOO lene eerste 33, 806 9-5 GOVE Ros coho LL] eee 
November.. 116,709 29:52) Sal ae ee eae ete DO conte ae 33, 266 9-3 UNDYAle 3 2 5 ee. HUN Moyea g Aes 
December... 120, 625 RUE Serae cesdilh eee aes S028 case ee 32, 258 9-0 Viet: oe 10-7 aes 
Av. for yr... 101, 905 PEGA Iba peer ec Sl eae sa wee Dosa lige: brates 37,844 9-6 2 Qari et ‘he 
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Cities and Towns in the Province of Saskatchewan—Daily Record of Water Consump- 
tion in Imperial Gallons for the Year 1919.—Coneluded. 


Kamsack. Battleford. 
aE Population 1,600. Population 1,500. 
— Daily Per Per Per Per Daily Per Per Per Per 
Month. Average | Head | Head | Head | Head | Unac. | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial} other all for. the mestic | dustrial] other all for, 
Month. |purposes|purposes|purposes|purposes Month. |purposes|purposes|purposes|purposes 
January..... 222,935 27-8 111-5 0-04 TOO roll seise ee 12,666 SOs Sexe ened ek eal steele Lev Olllo® ate 
February... 225,321 43-6 97-1 0-06 T40 eRe eee ee 11, 936 LOS Ole ie emiiaear spas LO: Ohare. 
Marcelino 224, 968 48-8 91-7 0-05 TAOS GO) reer rere 15,000 eee ee eee ts 5 ee fh) Ree ne Ph 
aN 0) eb eostes’ ee 203,700 38:7 86-5 2-10 Oilers wcloee 10, 968 CHOSE Irie an oR nc ees ae Se Ait: sere site 
May een... 202, 226 42-6 78-2 5-50 2G is4) |e meen 15,871 LOC HP sees alee: LOS Geese ees 
JIMOs ose eis 143, 400 26-8 57-5 5-20 89°6 Caras 20, 866 ISH eves A Peak WEE a Gs er 3's: Gills seacpe nets 
Date eee Rae Ae Mitre A pet bari Pitas. 23 lavPea sk oho og gunn SD ARAN AM OEaN oe a Poh aet Une 26-2)... ..... 
INTO TEY raae SBl PES E GLo| Seas acd oo taeeet eee ecto ies Siena aiee |Genea ae acren PREernr tee 30, 968 PAD EG) Dicer ihe Ma ie: ADE 5 Aiseac ot- 
SED LCIMID OE: | MERRIER nie A oles cmte reece ellis. agus eel! oalranccciaas 32, 000 IOI aetnecs ol Cpe ce: Dil ro) eee 
COPCLOW CT re tee a Te inehe Bh oar otter caste llokevattiars SNS eremue Ales |e exe une sper 32,909 PALO) es cae Pla [hs Soe PAIR) Besos 
ING WEMADOLE PR ameter hetacnte ocls eet ales eek oailis cert 6 [terns cataene 28,666 LOS ee cneeelligaete tes USN ee evens 
CET DINE ea eee mel tent acta Ttee phim lot Stra Cort) |e cen 26) ois llevan eens 29,679 TORS Maya eo eee 19° 8|)2 one 
IAA ane alla ahs 5c oced aeIBe che oan 1 DSTEt Iy StOs Sie (cis caercrcacne Inia Bee 23,407 V4 8 ee preetals saree A Be apap sreechNes 
Kindersley. 
Population 1,000. 
1919. 
— Per Per 
Month. A Daily Head Head |Per Head|Per Head} Unac- 
Average for for for for other | for all counted 
the Month. | domestic | industrial} purposes. | purposes. for. 
purposes. | purposes. 

UTM Ty MRE at Tey. eh sh Ao) © aoe alate 8,532 BEE Lion ins st al meee cae CT a Mea Pe 
PRA Ly er eens ete ee ase uke k ete oka 5,928 EL gt | ci ORO Ag a Ee, oon SRE RS hee! Mima te see Oh ete 
Risch red ees fen oe aoe es ss 6,774 ee Se eee | Ae Bo me aaket. 
PX DUL OS a er Ra ke ae toh ies Bk Shee a 9, 068 Qo O Rallis cts tape eed eer atte coh: OMEN le Stet, 
AVE a veep bere es Re Sk al 6 ahaha ds 7,694 tL pein ee |G) kee ea Tote a eee eee 
SAT Pe: Oty ok OS Seta koe Sean ee oe 8,748 A pd Ue ee ee Tee ae Sa, a (URN | res, a 
cD UL Lava ee Ree SNL ie RECN TSAR cedure ates 8,869 SS SMe linen pare wer ee Be Pe te Sistem CIM aR ee te 
AAOUSt aa ce ees ck 3, Selene e ualene 8,860 Seo lh eee mira ol etc 2 ee TOL A ars Sie 3 
ORO ate Mtr ieet ss actine nis sete iitcas 7,066 CRE ind Moet af giaed nn? ee rece So FEA ON cl BR ABER fon Sate 
LB Poko) OC Sy bet Awe SR aN Fake, ee ae 8,323 bo ara ald each Ck Ae ea re Seow haat ive mer: 
DT OM ers ees hatter viet idle oto eeteus wise oh 3 5,463 LE oe | Rete Pt Poe Min ama at See SUN So oe ree 

IO Yevereioay aie) 02 4 eae eats ST ae al DE 8,645 re HALO al ieaiegeient ste A tbl liar ae te eS Sree | te eels ees 

AOL aeOUDret ety CAT vc. caistca seal > aula Oe2d By ol cies 2 clientes EMSS 2 Fir OO I eR 
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er a Qe TEESE Quy pete et eee teeta estate terete cette eee ee eee ee eer ee eBTay 
l et eee PIE (em pea en kth) kone Bn ee mole 
eter ZS [ccc lpebE [gg feccecectecec eect tect ete eee eee eer eT 
ee eze focecleog leg foccccccctteccrtete etter ene egg 
ord es a LCR 0 
*AQ[SIOPULST 
agp prt ggp foccytp pee fore GZ] 6-2. 96. [ere Gog to Cee De ta Br Pear ee BIBT 
oes G8 ; migag. foes: 6-26 |i e-99 lg-te [oor eet leg leo lee [oc 9g [occ foe S.gz [occes etter ete e nett e eee essence neers ee A -OTBT 
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WESTERN SECTION, CANADIAN PACIFIC RAILWAY IRRIGATION BLOCK 


The remarks made in the 1918 report regarding the Western Section are equally 
applicable this year. The demand for water was the heaviest in the history of the 
project and many farmers demanded water this year for land which has not been 
watered for many years. This required considerable work on the company’s part in 
reopening small ditches which had fallen into bad repair through disuse. Somewhat 
more than 80 per cent of the total length of all the canals and laterals in the system 
was operated during the season in order to make the required deliveries of water. 
In addition to the work referred to above the company carried out their regular routine 
of making improvements to the system wherever these seemed to be necessary or 
desirable. This work was considerably interfered with by the shortage of labour 
throughout the season and by the very early freeze-up in October. 

Figures submitted by the company covering the whole of this section show that 
31,908 acres were irrigated during the season. 


EASTERN SECTION, CANADIAN PACIFIC RAILWAY IRRIGATION BLOCK 


No new construction work of any magnitude was done in this section during 1919, 
although a good deal of work was done in repairing and enlarging existing ditches, 
especially in the Bassano and Patricia districts where the constructed laterals were 
considerably enlarged. At Brooks the main lateral which waters the land in the 
immediate vicinity of town was enlarged and extended. 

A pumping plant was installed on the Canadian Pacific Railway land immediately 
west of town, which, obtaining water from the last-mentioned ditch, raises it some 
twenty feet and distributes it throughout the town of Brooks for the use of truck 
gardens, trees, etc. Previous to the installation of this plant no water was available 
for irrigation purposes in the Brooks townsite. 

There still remains a considerable block of land in this section which has not yet 
been finally classified by the department and no further progress in this connection 
was made during the year. The company sold a great deal of land last year, and 
has now disposed of practically all of the irrigable land already classified which is 
closest to the railways already constructed. 

The season of 1919 was dry and hot, being quite similar to 1918. The demand 
for water was heavy and consistent. Very good crops were obtained in the Bassano 
and Duchess districts. Gratifying results were obtained in the growing of alfalfa 
and clover seed, some almost phenomenal yields being obtained. On the dry lands 
very little grain was grown, the crops in many instances being total failures. The 
St. Julian Colony, lying south of Tilly, was again farmed by the company which 
employed a large staff of irrigators and had some very good returns. A certain area 
is being seeded to alfalfa on each of these farms. Figures submitted by the company 
covering the whole of this section show that 43,460 acres were irrigated during the 
season as against 24,440 acres in 1918. 


ALBERTA RAILWAY AND IRRIGATION COMPANY 


This company is controlled by the Canadian Pacific Railway Company, and its 
irrigated tract is commonly referred to as the Canadian Pacific Railway Lethbridge 
Section. The city of Lethbridge is the centre to which the irrigated land is tributary. 

The season was again very dry in this district and there was a heavy demand for 
water which could not be fully met by the company. From about July 10 to October 
15 the main canal was diverting practically the whole available flow of the St. Mary 
river, and during August and September, the total available flow of the river was not 
sufficient to meet the demands. Owing to the fact that the company’s operating staff 
showed good judgment in dividing or rotating the available supply there was not 
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much general ground for complaint by the water users. Most of the crops received 
sufficient water so that they did not suffer greatly. Very little water, however, was 
stored in the Chin reservoirs for the supply of the Taber Irrigation district next 
vear. The time has come when in order to ensure themselves of a sufficient supply 
of water in every season the company should construct a reservoir at one of the 
several sites existing which command all of the irrigable land. 

The company carried out a considerable amount of improvement work on the 
system during the season. The largest undertaking, which was about 75 per cent 
completed when inspected was the replacing of the old wood diversion works at 
Magrath by a new reinforced concrete structure. In addition to this the intake to the 
main canal at Kimball was lowered two feet in order to increase the diversion capa- 
city and several timber drops were built in natural channels, which are used as canals, 
to stop erosion. The enlargement of Chin No. 1 canal was continued during the year 
and completed all but about five miles. 

The very hot season which was experienced produced probably the best alfalfa 
erop that has ever been harvested in the district, and with the extraordinary high 
price that was received for the crop, every alfalfa field was a veritable bonanza to 
the owner. It can be said, without any fear of contradiction, that this irrigated dis- 
trict, particularly the Coaldale district. east of Lethbridge, is the most prosperous 
agricultural district in Alberta, and probably in any of the three Prairie Provinces. 
To any one driving through this district in the autumn of any recent year, the encir- 
cling vista of stack after stack of alfalfa or some other hay crop, indicates that the 
obvious reason for this great prosperity is the stabilizing of the agricultural industry 
by the production of forage crops over a comparatively large area. 

Figures submitted by the company covering the whole of this section show that 
71,969 acres were irrigated during the season. This shows a small increase over the 
preceding year. 


THE CANADA LAND AND IRRIGATION COMPANY 


During the summer the company carried on a good deal of miscellaneous con- 
struction work, designed to create a continuous capacity of not less than 400 c.f.s. 
throughout their main supply canal and reservoir system from the intake on the Bow 
river down to the Little Bow reservoir five miles southwest of Travers. This work 
included the building of several temporary wooden flumes, the construction of earth- 
work cut-offs to improve location, the strengthening of earth embankments through 
the lower portion of the Little Bow section and the construction of additional spill- 
ways. 

The company will first put on the market the irrigable land in its Western Section 
and the canal capacity mentioned above will be sufficient to provide for this land. 
Jt plans to prepare certain lands for irrigation and alfalfa culture before they are 
sold. A good deal of work was done during the summer in carrying out this plan, 
mainly in the vicinity of Vauxhall, the headquarters for the Western Section. 

During 1918 the main canal was operated down to Lake Macgregor reservoir and 
records now available show that 13,563 acre-feet were delivered into it. At the end 
of the season the reservoir had been filled up nearly to the elevation of the outlet 
gates at the south dam and it was expected that water would be drawn off from the 
reservoir early in the spring of 1919. This expectation was not realized, however, 
because it was found that some high ground existed in the bottom of the PeServoilr,: 
near the south end, and the water had to be raised several feet before it ran down to 
the outlet gates. 

During the season of 1919, 82,170 acre-feet were delivered into Lake MacGregor 
reservoir through {the main canal, which was operated with some stops for repairs from 
April 19 to October 24. The rate of delivery varied up to maximum of 415 ec.f.s. with 
an average for the season of 238 e.f.s. There is now a good head of water at the outlet 
gates for operation during 1920. 
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The water reached the outlet gates at the south dam on September 11 and a small 
flow was immediately carried on through the main canal for the purpose of “priming” 
the Little Bow section. This work was carried on with ordinary interruptions until 
October 25 when the water had reached “mile eleven” below the south dam. On this 
date there was a serious break near “mle nine” where a high fill shd out and the water 
had to be turned out of the canal. The work of repairing this break has been carried 
on during the winter, and while it has not been inspected, it is understood that the 
repairs have been made satisfactorily and that the canal will be ready for operation 
in the early spring of 1920. 

Speaking generally of the whole main canal, there are a good many points of 
weakness, due to faulty original location, which will probably cause considerable 
diffeulty in operating the canal for a number of years. The company is now, how- 
ever, under very efficient management, which gives assuranee that wise and energetic 
action will be taken to overcome such difficulties as may arise. 

During the year a small party under Mr. V. Meek was engaged in classifying the 
irrigable land which the company intends to first put on the market in the Western 
Section. This work was very carefully done and included a soil survey of the area 
covered. The gross area inspected was 37,628 acres, of which 75 per cent, or 27,919 
acres, was Classified as irrigable. The work covered the period from June 24 to 
November 12 and eost five cents per gross acre and seven cents per irrigable acre. 


COALDALE-LETHBRIDGE WATER USERS ASSOCIATION 


The report published for 1918-19 gives a brief account of the development of 
this association and of the work accomplished up to ithe spring of 1919. It is pleasing 
to note that, as a result of the activity of this association, one Water Users District 
has actually been erected and one other has completed all necessary formalities save 
holding the actual election. The Coaldale Water Users District was erected under 
the Alberta Irrigation Districts Act on February 3, 1920. The notice of application 
for erection of the East Lethbridge Water Users District (formerly referred to as the 
North Lethbridge Water Users District) was published in the Alberta Gazette on 
February 14, 1920. 


IRRIGATION DEVELOPMENT ASSOCIATION 

This association was maintained quite actively throughout tthe year and continued 
the work of acting as a central bureau for all activities in connection with further 
irrigation development. It is rather difficult to describe just what work was donc 
because, as a rule, its function was to father the first activity in a certain district and 
then, later on, when matiters became advanced, the district would usually form its 
own separate organization to look after its own special interests. The association 
has done a great deal of useful work in starting the movement of forming irrigation 
districts and particularly in keeping all the different districts or organizations working 
as far as possible along the same lines. It is obvious that, in this matter of keeping 
the general interests of the south country co-ordinated, the association has a field for 
further very useful work, for many years ito come. 

It is fitting in dealing with this association to note the trip through the irrigated 
districts of ‘Southern Alberta which was made by the Hon. Arthur Meighen, Minister 
of the Interior, in company with Hon. James A. Calder, Minister of Immigration and 
Colonization. The trip, which was made during the last week in August, included 
visits to Medicine Hat, Calgary, Macleod and Lethbridge at which place a large 
meeting of irrigation farmers was addressed by both the ministers. This trip was 
very much appreciated by the large number of people in Southern Alberta to whom the 
question of irrigation development was the one great issue of the year. 
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TABER IRRIGATION DISTRICT 


After the meeting held in Taber on February 11, 1919, which was referred to in 
last year’s report, negotiations were reopened between the trustees of the district 
and the Canadian Pacific Railway Company with a view to getting the actual con- 
struction of works executed during the year. By the end of March the preliminary 
negotiations were fairly well advanced, and by the end of April the company had 
submitted to the trustees a second proposed agreement. On May 15, copies of the 
proposed agreement were submitted to the department, and on June 12 were approved 
by the minister, subject to certain minor alterations. The agreement was finally 
approved by the minister on July 18, and on or about July 380, the land owners in the 
district voted unanimously in favour of issuing debenture bonds to cover the cost of 
construction of the works. 

The agreement referred to above was founded on an acceptance of these facts. 

The district could be developed only as an extension of the Canadian Pacific Railway 
Lethbridge Section (Alberta Railway and Irrigation Company) and the company alone 
had the engineering force available to properly design and supervise construction of 
the works. The agreement was roughly this: The district would issue bonds and the 
company would construct the works and turn them over to the district, taking the 
district bonds in payment. ‘The company also would undertake to furnish the district 
with a supply of water. The construction cost of the works per irrigable acre was 
fixed at sixteen dollars and the cost per season for the water at fifty cents per irrigable 
acre. 
The company let a contract for the work as soon as possible after arrangements had 
been completed with the district and the job was started on July 24. The summer 
season was not favourable for moving dirt because the ground was so dry. Snowstorms 
coming on unexpectedly early caused the sub-contractors to start leaving the job on 
October 21 and by November 18 they had all stopped work, with one exception. The 
timber contractors worked until January 15, 1920. Very satisfactory progress was 
made during the short time available for work, and the job is now more than fifty 
per cent completed. 

As this report is being written (April 20, 1920) the contractors have started in 
again on the work, although it is now too wet to make much headway with the earth- 
work. If the work progresses favourably the ditch may be ready to carry water on 
Dominion Day, 1920. 

LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


In the last published report dealing with the Lethbridge Northern Project, it was 
stated that, at a meeting held at Lethbridge on March 27, 1919, it was decided to go 
ahead immediately and form an irrigation district. This work was actively carried 
on by “ Locals” organized under the Irrigation Development Association and the first 
two petitions for the formation of the district were signed up and forwarded into the 
association headquarters at Lethbridge by May 21. The work of completing all petitions 
was carried on as actively as possible, and on July 14 all the petitions were submitted 
to the Minister of ‘Public Works at Edmonton. ‘During this period one of the most 
interesting developments was the attendance at a meeting at Twelve Mile Coulee school- 
house on June 27 of a delegation from the Barons-Carmangay District giving notice 
that the people whom they represented wanted to be included in the proposed irrigation 
district. 

The district was advertised in the Alberta Gazette of July 31, and the vote for 
erection was taken on September 20 and carried almost unanimously. The district 
was formally erected on October 23 with the following three trustees: T. W. Crofts, 
of Commerce; George Chew, of Barons; and H. W. Lever, of Coalhurst. 

The Government of Alberta employed Mr. George G. Anderson as consulting 
engineer who submitted a report on the district to the Government dated January 17, 
1920, at Edmonton. 
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During the last assembly of the Alberta Legislature a large amount of discussion 
was devoted to the new Irrigation Districts Act, the Water Users’ Districts Act and the 
proposal that the bonds of the Lethbridge Northern District should be fully guaranteed 
by the Alberta Government. The two Acts mentioned above were passed, but it was 
decided not to guarantee the bonds. Instead, a special Act was passed which provided 
for a specified sum of money, which might be used in meeting certain debts of the 
district in the event of default in payment by the district. 

As this report is being written the trustees of the district are sitting as a court 
of revision and their intention has been announced of holding a vote on the issue of 
district bonds just as soon as possible. There are, however, a number of serious ques- 
tions which have to be dealt with before much further progress is made. The question 
of enlarging the present boundaries of the district is one that requires serious con- 
sideration and that should be dealt with before the issue of bonds. The whole question 
of sale of bonds is made very difficult by the present state of the bond market which 
probably will not look too favourably upon Oanadian irrigation bonds without a Gov- 
ernment guarantee. 


MACLEOD IRRIGATION PROJECTS 


Three different projects, all in the vicinity of Macleod town, have been dealt with 
during the past few years, so that the name Macleod Irrigation Project has become 
rather confusing. The following short explanation may make the matter clear. 

The first Macleod project which was surveyed in 1916 included some nine thousand 
five hundred irrigable acres lying directly south of Macleod. This area was to be 
irrigated by a branch from the main canal for the Lethbridge Northern Project, 
which was located out of the valley of the Oldman river on the south side. It is now 
proposed to include this area of land in the proposed South Macleod Trrigation District, 
which will be referred to under a separate heading. 

During the summer and autumn of 1919, as definite steps’ were being taken by 
the Lethbridge Northern District towards early construction, the landowners in the 
district north of Macleod and north of the Oldman river became very active in 
demanding that they should receive a supply of water from the main canal for the 
Lethbridge Northern which ran through their lands. As a result, early in 1920, 
petitions were circulated and signed for the purpose of forming the land in township 
9, range 26—township 9, range 25—and township 10, range 25, which lies below the 
main canal, into an irrigation district. This was spoken of as the North Macleod 
Irrigation District. The original proposal was to come to an agreement with the 
Lethbridge Northern District for a supply of water. The most recent development 
has changed this plan to what is the more desirable one of endeavouring to have the 
boundaries of the Lethbridge Northern District enlarged so as to include this area of 
land. 


SOUTH MACLEOD IRRIGATION DISTRICT 


Our report of last year referred to this proposed irrigation district as follows: 
“The active interest in irrigation during the winter (1918-19), included the land- 
owners in the strip of smooth country lying south of Macleod between the rough breaks 
of the Ridge Between the Rivers and the Waterton and Belly rivers and running to a 
point near Ewelme. The irrigation of this area contemplates a diversion from the 
Waterton river, either direct or from the Belly river through the works of the 
United Irrigation District. A very brief reconnaissance was made in the field during 
the winter and it is probable that a direct diversion would be very difficult and 
expensive. It has always been stated that it is feasible to tap the Oldman river at 
Brocket, run down to a mile south of Chokio and then by taking advantage of a 
depression in the country, bring a canal through the Ridge Between the Rivers and. 
thus command all the irrigable area lying to the south of Macleod.” 
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Untortunately it was not found possible to complete the investigations in con- 
nection with this project during the field season, but some instrumental survey work 
was done and also some further reconnaissance work. ‘The further and more careful 
reconnaissance work done, developed a better location out of the Waterton river and 
while this point remains to be settled by actual surveys, it is now thought that it will 
be feasible and economical to divert direct out of the Waterton to serve this project. 
An eye reconnaissance in connection with the suggested diversion from the Oldman 
river near Brocket indicated that this would not be feasible, or at any rate not so 
economical as a diversion from the Waterton river. The landowners in the proposed 
district are strongly in favour of a diversion from the Waterton and considerable 
assistance was given in making this reconnaissance by some of the landowners who 
were familiar with the district. 

The boundaries of the proposed district have been outlined by the interested 
landowners for lands to be irrigated by direct diversion from the Waterton river. The 
petitions for the erection of the district were circulated and signed during the winter 
and submitted to the Provincial Government on March 25, 1920. 


BARONS-CARMANGAY IRRIGATION DISTRICT 


The stimulation of interest in this district followed much the same lines as 
recounted above in connection with the district north of the Oldman river referred to 
in connection with the Macleod irrigation projects. There was some opposition to the 
proposed formation of this irrigation district, but finally, after some alteration of 
boundaries, particularly in the vicinity of Carmangay town, petitions were signed up 
and submitted to the Provincial Government on January 17, 1920. No official action 
has been taken as yet towards the erection of this area into an irrigation district. It 
is now understood that later, plans to enlarge the boundaries of the Lethbridge 
Northern District to include this area were adversely voted upon by the interested 
parties, 


SOUTHERN IRRIGATION DISTRICT 


This district was referred to in last year’s report as the Magrath-Raymond- 
Stirling Irrigation District, which gave a geographic indication of the area included 
in the district. Petitions for the erection of this district were circulated during the 
early autumn and finally signed up and submitted to the Provincial Government in 
October, 1919. The notice of the application to form an irrigation district was pub- 
lished in the Alberta Gazette of January 15, 1920. The district was erected by order 
dated March 16, 1920, which named H. 8S. Allen, of Raymond, A. E. Fawns, of Stirling, 
and ©. Jensen, of Magrath, as the trustees of the district. 

As indicated in last year’s report this district is already partially served by the 
Alberta Railway and Irrigation Company’s system. The idea of forming the district 
is to gain a water supply for those lands not now served by the company’s canal 
system. The fact that this district will include all those lands which have already 
been successfully irrigated under the company’s canal for many years entirely 
removes that ordinarily very ditheult feature in development of this kind—the human 
element—and gives the greatest possible assurance that the district will be successful 
when developed. 


NEW DAYTON IRRIGATION DISTRICT 


This proposed district comprises practically all the land in Tract 7 A of the pro- 
posed Lethbridge Southeast Project, but with the land at the east end of range 15 
omitted. The west end of the district meets the east end of the Southern Irrigation 
District. The petitions for the erection of the district were circulated and signed 
during the winter and submitted to Edmonton on April 30, 1920. 
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WARNER-MILK RIVER IRRIGATION DISTRICT 


The area within this proposed district comprises practically all the land in Tract 
8 of the Lethbridge Southeast Project and is all commanded by the canal already 
constructed (but not used) by the Alberta Railway and Irrigation Company and 
planned to divert water out of Milk river, The petitions for the erection of this 
district have been circulated and largely signed. Owing to the absence of some of the 
owners there are some signatures which may yet be obtained, and on account of this 
fact and some other details the petition has not been submitted to the Provincial 
Government. | 


LETHBRIDGE NORTHERN PROJECT, RETLAW-LOMOND DISTRICT 


Mr. T. M. Montague, who has charge of the survey of this project during 1919, 
has submitted a full report of the field-work, which, however, will not be published. 
the following is a summary covering this development. 

Preliminary surveys were made in the fall of 1914 to determine the possibility 
of diverting water from the Southern Alberta Land Company’s system for certain 
lands in ranges 17, 18, 19, and 20, east of the Little Bow river, and between that 
river and the block of land owned by the above company: The name of the company 
has since been changed to the Canada Land and Trrigation Company. This work 
was reported in our 1915 report under the caption “Sundial Water Supply and Irri- 
gation Project.” 

The primary object of these surveys was to determine some feasible system of 
canals to serve this area with water for domestic and stock-watering purposes, utiliz- 
ing as far as possible natural channels. Sufficient data were obtained to show that 
approximately 93,700 acres of land which would be greatly benefited by irrigation 
could be commanded by a system of canals if the necessary amount of water is avaul- 
able. Further investigations made the following year by Mr. V. Meek, who had charge 
of the surveys of the Lethbridge Northern Irrigation Project, determined the possi- 
bility of extending that project across the Little Bow river to serve these lands. 

An approximate estimate of cost based on the surveys made in 1914 and 1915 
was completed in 1918 (and published in our report for 1918-19) for a scheme to 
irrigate a maximum of forty acres to a quarter-section. A scheme of this sort which 
would benefit a large area of country to the extent of forty acres of irrigable land 
to a quarter-section and allow a greater number of settlers sufficient water for the 
cultivation of feed for stock, would it was thought, meet with the approval of the 
majority of settlers in the district. 

Mr. T. M. Montague was instructed to make a detailed survey of the irrigable 
lands in this district based on the forty-acre basis, and to locate the necessary supply 
canals from the proposed Lethbridge Northern Project. His party took the field 
about the beginning of June and after outfitting at Carmangay moved camp to the 
Little Bow river on June 6, where actual field operations were commenced. During 
the working season of 122 days between June 6, 1919, and November 15, 1919, when 
the party was disbanded on account of the severe weather and heavy snows, this party 
ran 177 miles of survey for main canals, 280 miles for distributaries, 34 miles for 
drainage canals, 25 miles of flying levels and 257 miles of stadia levels. Forty-two 
soil samples were taken. The party consisted of thirteen men, and the transport 
consisted of ten horses, one wagon and three democrats. 

As stated, the surveys were based on providing water for a maximum of forty 
acres in any one quarter-section and all canals were designed and located on this 
basis. An approximate estimate of the total irrigable area in each quarter-section 
was also made. The only feature in this scheme involving any dificult engineering 
problem is the crossing of the valley of the Little Bow river. At the proposed crossing 
the distance from grade to grade is 6,100 feet and the depth of the valley below the 
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hydraulic grade line is 225 feet. An inverted syphon will be required to carry the 
water across the valley and will be supported across the river proper by a truss from 
300 to 400 feet in length. 

The surface throughout most of the irrigable area is smooth and the slopes lght. 
In portions of the district such as the east half of township 12, range 17, the slope 
is not sufficient for irrigation. Over considerable areas in the district the question 
of sufficient drainage is a difficult one and the necessary expense of constructing main 
drainage outlets will add considerably to the cost of the project. The soil varies 
from a sandy loam to a light clay loam and in some locations consists of clay. The 
subsoil is sand and clay. 

The field-work was all completed during the season except what is required for 
that district lying between the area reserved for the Canada Land and Irrigation Com- 
pany and the Bow river in townships 14 and 15, range 16. The party had just moved 
to this district when the early snowstorms made it necessary to stop the work... Unfor- 
tunately Mr. Montague resigned during the winter and owing to lack of assistance it 
has not been possible during the winter to do more than complete part of the plans. 
No schedule has been completed showing the total irrigable areas nor has any estimate 

of cost been made. Preliminary figures taken off indicate that on the forty-acre 
basis as surveyed the total irrigable area will be about 58,000 acres and if all land 
possible were irrigated the total would be about 100,000 acres. 


LETHBRIDGE SOUTHEAST PROJECT 


Mr. H. D. St. A. Smith was in charge of the plane-table surveys which were 
made and has submitted a complete report. This report will not be published how- 
ever, but the following gives a short summary of the work executed. 

Mr. Smith was instructed to make careful plane-table surveys of the tract of land 
between Verdigris coulee and the supply canal from Milk river, partially constructed 
by the Alberta Railway and Irrigation Company some years ago. (Tract 8 of the 
Lethbridge Southeast Project, which it is now proposed to erect into the Warner-Milk 
River Irrigation District.) These surveys were to be of such a nature that an 
accurate classification of the irrigable acreage in each quarter-section of land could 
be made and an office projection of the distributary canals completed. The aim was 
to get such complete information by this survey that no further field-work would be 
necessary until such time as actual construction surveys were necessary. 

It wag originally intended to put into the field on this work, two parties of three 
plame-tables, each consisting of fifteen men. Because of the lack of qualified men to 
take charge it was decided to combine these two parties under Mr. Smith. The trans- 
port for this party consisted of one Ford one-ton truck, two Ford touring cars and two 
Fords with open delivery bodies. The party was assembled at Warner on July 19, 
1919, and actual field-work commenced on July 22. Field-work was discontinued 
on October 21, 1919, on account of the severe weather and heavy snows. The number 
of plane-table days completed by this party was 294. During this time the party ran 
211 miles of levels establishing temporary bench-marks at every quarter-section 
corner, made plane-table surveys of 340 quarter-sections, representing a total of 54,880 
acres of land. They also ran eighteen miles of traverse for secondary canals and 
established one permanent iron bench-mark. Eight miles of traverse for a canal from 
the Milk River reservoir to lands south of New Dayton had been run when the work 
was discontinued on account of the severe weather. 

Mr. P. A. Fetterly was attached to this party in charge of the field classification 
of lands and as each quarter-section was surveyed it was gone over in the field by him 
and classified as irrigable or non-irrigable, depending on its adaptability to the appli- 
cation of water. The instructions were to classify “hard,” that is, all doubtful land 
was to be classed as non-irrigable. 
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This area is practically the lower slope of the Milk River Ridge. The surface is 
rolling and rather rougher than is the case with most tracts of irrigable lands. The 
area as'a whole, however, will require a very small amount of concentrated cost except 
in the case of drop lines. It was found that a comparatively large area of each quarter- 
section could be put under irrigation with very little double fill or levee. The surface 
soil generally is a light clay loam with a subsoil of heavy clay loam to clay and hard- 
pan in the lower lying lands. In the upper lands, and especially in the vicinity of 
Warner, the surface is sandy loam and as a rule the subsoil is heavy. The possibili- 
ties of drainage are exceptionally good owing to the network of natural watercourses 
which run to Verdigris coulee. 

Mr. I. R. Strome was in charge of a field survey party which was employed in 
running an improved location for the main supply canal between the Belly and the 
St. Mary rivers and completing surveys of reservoirs sites at Taylorville and Lumpy 
Butte. Myr. Strome has submitted a full report but only the following summary 
will be published. 

This party was assembled at Cardston and moved to the NE. ¢ of section 27, 
township 2, range 24, West 4th meridian, on July 22, 1919, where actual field-opera- 
tlons were commenced. This party consisted of eleven men and the ‘transport was 
one Ford touring car, one Ford with open delivery body and one Ford one-ton truck. 
The party commenced field operations on July 22, 1919, and was disbanded on Novem- 
ber 10, 1919. About another week was spent by Mr. Strome and several assistants in 
running some necessary levels and taking topography. Considerable time was lost on 
account of bad weather, and the number of days actually worked was 78. During 
this time the party ran 98.6 miles of traverse with profile and topography, 28.2 miles 
of traverse with profile only, 45 miles of preliminary levels, 123 miles of check levels, 
made 40 land ties, completed contour surveys of reservoir sites over 2,000 acres and 
established 8 permanent bench-marks. 

During the winter the large plans in connection with this work were plotted and a 
projection made for the relocated main canal between the Belly and the St. Mary 
rivers. 

In the year 1914 a preliminary survey was made of the proposed dam site on the 
St. Mary river in section 4, township 1, range 25, West 4th meridian, and a contour 
survey made of the reservoir site. Since the proposed dam ait this site is one of the 
important features of the project it was considered advisable to make a very detailed 
survey of the site and complete the investigation by making test borings of the founda- 
tions. Mr. B. Russell with two assistants made this survey. The work was commenced 
on November 1, and completed on November 6, 1919. The survey was made entirely 
by stadia and all rock outcrops were accurately located and a section developed. A 
plan of this survey has been placed on file. The plan numbers of the original plan 
and tracing are respectively 27-A and 27-B. Test borings are being made of the 
foundations at the present time so that upon the completion of this work it will be 
possible to estimate the cost of this structure and determine definitely the feasibility 
of diverting the St. Mary river at this point. 

Upon the completion of the St. Mary river dam site survey Mr. Russell also made 
surveys of dam sites at the Waterton lakes. These surveys were commenced on 
November 10, and completed on November 14, 1919. In making estimates of the 
available water supply from jthe Waterton river it has always been considered that it 
would be possible to store five or six feet in the Upper Waterton Jake without damaging 
the park and the amount of water considered available was estimated on that basis. 
By constructing a high dam at the “Narrows” on the Upper Waterton lake it would 
be possible to store a very large quantity of water and make it feasible to divert and 
put to beneficial use a large percentage of the flow of the Waterton river. The 
additional storage would be of enormous commercial value. Two dam sites were 
developed and plans have been placed on file. 
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UNITED AND LONE ROCK PROJECTS 


Authorization was given to the Alberta Stake of Zion (The Mormon Church in 
Alberta) on May 25, 1907, to divert water from the Waterton river at the NE. ¢ section 
13, township 3, range 28, west 4th meridian, for ‘the irrigation of certain lands between 
the Waterton and Belly rivers in townships 3, 4 and 5. From the preliminary surveys 
which were made at that time it was determined that the cost of diverting from the 
Waterton river would be too great, and authorization for construction was cancelled 
on September 28, 1910. The idea of diverting from the Belly river instead of the 
Waterton was later conceived and a reconnaissance made by this office at the request 
of some local farmers proved such a scheme to be quite feasible. During the summer 
of 1918 the farmers in this district, having very poor crops, decided without. authority 
from the department to go ahead with the grading of the main canal of this scheme. 
Only a very small amount of the work was completed when it had to be abandoned 
on account of the influenza epidemic. 

The department was authorized to make complete surveys of this project in the 
year 1919 and Mr. N. \M. Sutherland was placed in charge of the work. The party 
was organized at Cardston on July 16 and moved to the Belly river, section 18, town- 
ship 3, range 2, West 48th meridian on July 18 where actual field-work was commenced 
on July 21, 1919. The party consisted of thirteen men, and the transport of two 
democrats, one wagon and nine horses. 

Mr. Sutherland was instructed to make a complete survey of the United Irrigation 
District, including an extension to serve the Lone Rock District, and later on to make 
complete surveys of the South Macleod District, provided it were found from a recon- 
naissance that it was feasible to irrigate the lands in this district. Between July 21 
and November 12, 1919, the duration of the field season, the actual number of working 
days completed by the party was 91. During this time the party ran 131! miles of levels, 
92 miles of traverse for the main canal, 80 miles of traverse for distributary canals 
and 89 miles of check levels. Three permanent iron bench-marks were established by 
the party. 

It is difficult to give any brief description of the surface of these districts which will 
convey any idea of their character. The fact that the United and Lone Rock districts 
consist of a comparatively narrow strip of land between two large streams, the Belly 
and the Waterton rivers, and lie close to the mountains will, however, in iteelf suggest 
very irregular and steep slopes. Not only is the surface irregular and cut up by 
small watercourses but the whole area has a heavy fall to the northeast. An idea of 
the general slope of the country may be gained from the fact that the Belly river has 
a fall of approximately forty feet to the mile through township 3, where the proposed 
intake is located. 

Although this heavy slope makes the distributary system comparatively expensive, 
due to the necessity of providing drop lines, it has one decided advantage in that it 
makes it possible to get out of the river valley with a remarkably short length of main 
eanal. The actual length of the main canal from the intake to the first delivery as 
located by Mr. Sutherland is about 1.5 miles. One peculiar topographical feature of 
the district is the existence of a number of shallow coulees which parallel the rivers 
for considerable distances. The existence of these coulees has a bearing on the design 
and cost of any irrigation system. For a scheme embracing a small area of land 
requiring small quantities of water quite a number of miles of canal can be saved 
by turning water freely into these natural channels and conveying it through the 
district by this means. For a larger scheme, however, these coulees are too steep to 
be taken advantage of to this extent and in order to safely carry the water a great 
number of drops haye to be provided. Throughout the district there are several 
small lakes in which it is possible to store small quantities of water. 

The character of the soil throughout the United and Lone Rock districts like the 
surface, is variable. There is considerable gravel throughout. Most of the ridges 
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are gravel and there is a considerable amount along the rivers. The surface soil 
varies from a light clay loam at the south end of the United 'District to a loam, and 
possibly sandy loam, toward the north of the Lone Rock District. 

Mr. Sutherland’s instructions upon commencing: field-work in regard to the South 
Macleod Project were to first run sufficient levels to determine the most feasible 
source of water supply, and then, if it were found feasible to irrigate lands in the 
South Macleod District either from the Waterton or from the Belly rivers, he was 
to make the necessary preliminary surveys of the project. In order to speed up the work 
't was later found advisable to send out a small party to run the necessary levels 
over the South Macleod Project. Mr. G. E. Vrooman, with two assistants and a Ford 
ear, was put in the field to do this work. Mr. Vrooman’s instructions were to run 
levels over all section lines, placing semi-permanent bench-marks at all section corners 
nud permanent iron bench-marks at all township corners, or at more convenient 
section corners six miles apart. The location of all intermediate points were to be 
located by pacing. Mr. Vrooman commenced work on September 15, 1919, and com- 
pleted the system of levels as instructed. Only a portion of the main canal to this 
district was run by Mr. Sutherland before field-work was discontinued on account of 
the severe weather. 

‘During the winter a complete set of plans was prepared and traced showing the 
system proposed to be constructed to irrigate 14,392 acres in the United District and 
8,621 acres in the Lone Rock District, and an estimate of the cost of construction 
has been prepared. Owing to the fact that a number of features in connection with 
this proposed development have not as yet been finally decided, the estimate is not 
being published in this report. 


NORTH SASKATCHEWAN DIVERSION PROJECT 


This project has been repeatedly brought to the attention of the department by 
Mr. William Pearce, of Calgary, who takes a very broad and advanced view of the 
proposed development. His conception is of a great area, which while not commonly 
so considered, is really in a dry belt where natural hay crops cannot be successtully 
raised and where the natural surface water supply is inefficient to support that amount 
of live-stock which properly should be kept on the farm lands. The lack of ability to 
keep the necessary amount of live-stock is very properly eonceived to create a serious 
difficulty in establishing agriculture on a permanent basis. Mr. Pearce’s idea is to 
carry an artificial supply of water through the great area, which will be outlined here- 
under, and distribute it primarily for the purpose of establishing the stock industry. 
This means not only the supply of water for drinking purposes but also a sufficient 
supply of irrigation water to create both summer pasture and enough hay to carry 
through the winter. 

The first preliminary report on this project was prepared by the commissioner on 
August 17, 1915. During 1919 a general but hurried reconnaissance of the whole 
project was made by the commissioner, and local instrumental reconnaissances were 
made by Mr. B. Russell and Mr. A. E. Welby. <A very large amount of instrumental 
survey will be required before this great project can be definitely developed and 
reported on. At the present time it is only possible to outline the general boundaries 
of the area involved and to indicate our present opinions which will be subject to 
correction when more information is available. 

The proposal is to gain the main supply of water by tapping the North Saskat- 
echewan and the Clearwater rivers near Rocky Mountain House. Probably the Red 
Deer, the Blindman and the Battle rivers could also be diverted and their waters 
atilized. The total available flow from all these sources from April to November is 
5,800 000 acre-feet. It would be possible to maintain a continuous average flow for 
practically the whole of the eight months as above of 5,000 e.f.s. and this would supply 
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2,400,000 acre-feet during the season. The water from the original sources of supply 
would be diverted into Buffalo lake, which would be created the main reservoir with 
a possible maximum capacity of over 800,000 acre-feet. 

The water would be drawn off from Buffalo lake at an elevation somewhat above 
2,500 feet. Myr. Pearce’s idea has been that all land below this elevation, to the east 
of the reservoir, and between the North Saskatchewan and the Red Deer and South 
Saskatchewan rivers should be supplied with water from this scheme. As a result of 
the reconnaissance referred to above the present feeling is rather that the area for 
development should be restricted to the area lying to the south of the railway line 
running from Coronation to Kerrobert, from Kerrobert to Doddsland, from Dodds- 
land to Biggar, and from Biggar to Saskatoon. Even with this restriction an 
immense district is affected comprising a rectangle with dimensions of roughly 130 
by 180 miles. The nearest edge of this area is about 200 miles from the most distant 
original source of supply, the North Saskatchewan river in township 39, range 9, west 
of the 5th meridian, and from this point it is about 350 miles as the crow flies to the 
lower end of the proposed area near Saskatoon. 

As regards the general lay of the land and its suitability for irrigation, it is of 
course impossible to make any complete statements based on the comparatively small 
amount of reconnaissance work done. The general impression of the district is that 
main canal location may prove difficult because most of the drainage lines run at 
right angles to the general direction of the main supply canals. ‘There are certain 
areas, particularly in the Berry Creek district, and again between Rosetown and 
Saskatoon, that appear to lie very nicely for irrigation. Again there appear to be 
other large areas which while smooth and otherwise suitable, have no natural drainage. 
In general the areas which appear to be smooth enough and generally suitable for 
irrigation are separated by long stretches of country too rough for irrigation. 

Tentative schedules, which have been prepared, indicate that the gross acreage in 
the districts which appears to be suitable for irrigation is 2,900,000 acres. Assuming 
that forty per cent of this could actually be irrigated the net irrigable area would be 
1,160,000 acres. There is no doubt that one hundred per cent irrigation is required 
for the Berry Creek district, and probably also for the area northeast of Youngstown. 
Speaking generally of the whole area the opinion is held that something along the 
line of the so called forty-acre tract proposition (or twenty-five per cent irrigation) 
for the purpose of growing hay, providing water for summer pasture and water 
for drinking purposes, would be desirable. 


DUTY OF WATER AND IRRIGATED CROP REPORTS FOR 1919 


The study of the question of the proper duty of water requires the collection of 
a great deal of detailed information and then a very careful study of all data avail- 
able. A complete report containing all the data collected has been submitted separately, 
but owing to its bulk will not be published. This summary report outlines the scope 
of the work which was carried out and deals briefly with the more interesting features. 
Work at the Strathmore station was discontinued with the close of the 1918 season 
on account of the impossibility of securing reliable information regarding duty of 
water data due to the presence of the ground water table within three to four feet of 
the surface. 

Experimental plot work was carried on at Brooks and Ronalane in the same 
manner as for 1918. 

Data regarding the duty of water were collected at Coaldale and irrigated crop 
reports were submitted by the inspecting engineer for the Cypress Hills district, 
mainly in Saskatchewan, and for the Macleod district in Alberta. 

The work was carried on under the general supervision of Mr. W. H. Snelson, 
Mr E. E. Eisenhauer collected the data in the Coaldale district. Mr. S. Hansen, 
of the Canada Land and Irrigation Company, operated the plots at Ronalane. 
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DUTY OF WATER PLOTS, RONALANE, ALBERTA, 1919 


The grain and root crops were located upon a strip of land immediately west of 
the position which they occupied in 1918, in order to get away from the non-uniform 
conditions of soil fertility which were found to be present in the 1918 location. 

The land occupied by the grain and root crops this season grew root crops in 
1918. The plots were so arranged this season as to have a plot which received five 
four-inch irrigations at both the north and south ends of each plot series. The series 
were two plots wide and four plots long, running north and south. This arrange- 
ment, having a dry plot and a five four-inch irrigation lying parallel to each other 
with their ends abutting upon the main trail, furnished a striking contrast between 
what could be produced with twenty inches of water and what could be produced 
with no irrigation. The other five four-inch irrigation plot was located at the 
extreme south end of the plot series, and the yield from it was compared with the 
other plot at the north end of the series in order to note any differences in yield 
due solely to different conditions of soil fertility. In the above comparisons for each 
crop series, slight but consistent differences in yield were noted, the plots at the 
north end of the series yielding less per acre, in proportion to the amount of water 
which they received than did those at the south end of the series. The plot yields 
of each series were therefore adjusted to conform with this consistent variation in 
yield and the results given in the following tables are the corrected yields. 

The alfalfa plots occupied the same location as in 1918. 

The season of 1919 was another very dry one, the precipitation at Ronalane, 
April to September, inclusive, being but 6.82 inches, being but 2.23 inches greater 
than for the same period in 1918 and 0.82 inch greater than for the same period in 
1917, both of which were very dry years. Comparison with Calgary records: indicates 
that the past season with the exceptions of 1917 and 1918 was as dry as any that has 
been experienced since 1892. The evaporation and hot wind movement were quite 
similar to 1918. In general, the season was almost identical with 1918, having but 
a slightly greater precipitation and a mean summer temperature of 58.4° as compared 
with 56.8° for 1918. 

In the alfalfa plots the best yield, 3.11 tons per acre, was produced with a total 
depth of water (irrigation plus precipitation) of 2.17 feet, 0.50 foot received as 
precipitation and 1.67 feet in five four-inch irrigations. As more water was applied 
the yield was decreased. The dry plot produced nothing. 

The best wheat yield 39.5 bushels per acre, was produced with a total depth 
of 1.80 feet, and an increase in depth decreased the yield. The dry plot produced 
10.5 bushels per acre. 

The best oat yield, 77.2 bushels per acre, was produced with a total depth of 
1.50 feet. Increased depth decreased the yield. The dry plot produced 10.9 bushels 
per acre. 

The best barley yield, 56.0 bushels per acre, was produced with a total depth 
of 1.83 feet. Increased depth decreased the yield. The dry plot produced 6.1 bushels 
per acre. 

The best yield of peas, 33.6 bushels per acre, was produced with a total depth 
of 2.50 feet, which was the maximum depth applied to the pea series. The dry plot 
produced 12.7 bushels per acre. The peas suffered quite extensively from mildew. 

The best yield of potatoes 366.5 bushels per acre, was produced with a total 
depth of 2.26 feet. Increased depth decreased the yield. The dry plot produced 
57.5 bushels per acre. 


DEPARTMENT OF THE INTERIOR 


46 


F-98 0f-Z 18% 1F-0 00°z 70 lee-g [occ Ty ee eel jee (eae Pe eg.g frtrtccferee e.g leg-9 | : “97 
6 -8e 0-2 1°Z 16-0 Gta roe = ee.g [occ peg 0 tte ot Re (eee es eo.g [orctet pees eo.g lego  |-0°° : “07 
C-8e 99+ OST 15-0 rye ee rt 7 ee te ro | (ec ee.g font C70 og 
0-26 1Z°T ree IPO OOT fore t frre ree [tere fee cee oe ot en ee Ee ee.g cifrricctfeccees eo.g [rte CZ -0) ; “07 
6§-@z 10°] el IFO 19-0. [rcv |reteerfeer cet fee cote fete eee 7 ae ee.g fof 6Z-0 92 
)-CZ 96-0 08-0 LP-0 lee. () Ss Clr. eo, ae Ellice aE lc ono) oa eed er ceet a ic cl Pesmnres matched [iaacr Meat tion ctl Pieces, 'O Ciel Meeneiaes ote lone: Sse, ee -() oe | anes)» Ble Gr -y ate paar Y 
G-OT 08-0 1¥-0 1F-0 7 (ee (ec Peeks cite = siete Ret Nous lager 3] = = Sages all> Seas ane ee eee CZ-0) seer aT 
“ysng 
§I 9 G 8G GG OT GI ¢ G 96 LI GL Ti 
“dowy “SOA = —— — anes 
‘IDV oy} ‘D 00%y | -LVET OF} *1070M “ysnony “Ajne ‘oune ‘SOLD 
lod MOIT) | YYdacy | [ [dy jo wae re — -| ‘ON 9°Td 
pletr 0} [BIOL |yeyarey | Ajndg ‘a1oy Jed Jooj-o.oy ul potddy yydoq pur oye “Bolly 
pes pate 
“UOT BSTAIT 
‘6I6T (SINOUVA) LVAHM 
Ee eC-¢ 0e-¢ 0¢-() 00-2 0e-0 0¢-0 o¢-9 fect 0¢-0 o¢-9 [ror bys eee A ee egg. ttt ray 
69°Z 9G -z 0¢-z 0G-0 00°Z 0¢-0 06-0 frottctcfre eet freee 0@-0 - [iccctrctfsse te 0¢-0 [rect fre cee yay | 6 
vL-Z FZ 0¢-z 0c-0 00°Z 0¢-0 (esos oe ere Pees A ee O¢-0 ferret freee cee CZ -0) : “9 
FPG 80°¢ ji) es 0S -0 L9°G vE:0 €€:0 Fé:0 66:0 €€-0 FSEO ee alteae Oe ee CesOeG ah ge taeie: 66:0 CGO’ a. ee ae ZL 
60-2 0e-z 0e-z 0c-0 00°Z £e-0 oy ee (oe Co.) Feo) 5 [eee eo.g  [orctst [errs ees C0.() ay | nn Ce +59 
II-¢ 9-2 LEZ 0¢-0 19°] 7e-0 Co.) TOsQ 0 [omens eae ee ot i Cs Ce eesg.  feeetos eran) “¢ 
Z9°Z 6 -T C8-] 0¢-0 eG., [reer ees Co.() Ff) a eens fee wee CO.9  [vrecrtte [rere epe.g 9 forettre perce eZ: “F 
99°] 19-1 0-1 0¢-0 is Eee ae oy en ee es oy ee ry | rat | ee @ 
80:1 6-1 a 0¢-0 19-0 [rrcctettftt erect epost ere [eee ee ee fees eee Fe-0 7 (ce (a CZ-() vie 
ice COA Hee C OOo AIRE Hie en ote ol eaReae areas ict haere stress Aaah nae] rior amare iy ReMi PM [AR eeMR a|W  oa lo NR cae Pe ec ce a eg, | oe ee ee oe -1ez.9 “7 
$I Il SG GG GT Gl SI QT 6 9 GG 
dL ‘doiy = ~ 
od oq} ‘Pp vey | ‘ysoare yy “TOYO AL “ysnony Ajny -oune “ABT ‘Sol Yy 
suo, MOLT) | YYdOq | 0} [ [lady jo — — ‘ON 99d 
ul ron! [e1OL, | Tepyurey Aqynqd ‘a10V Jod Jooj}-o10V ul porddy yydeq pure oyRq “BOY 
PIPtA | PPSi) 
“UOT BSILIT 
‘616T ‘SLOTId VATIVATV 


47 


RECLAMATION SERVICH 


8 Te 0-2 ez 0¢-0 00:2 reo lego boo: ot |e os Oe Ye Quien aon lee. satis ALS SNe ee aca 60.9) egt-o [tcc aa 
64 ZL-1 Mz 06-9 19:7 oo po.g [tcc Co.g 9 foottte et ee CO.() Tot | BT-0 foc lf 
0:96 LE] CQ: | 0e-0 oe ee Os eo.g foc oat ee ee ry | Ce oY en aT OF 
1-#G OS: | Oe-] 0¢-0 el ee) 7 oy en oe Ge Ty nn Ce roy rn ego tcc 6 
6-86 Zl a 0e-0 19+) Sate alla mine a allo a corona Cake See el sh gncapenet 7 en ee es Tt en ee eg-0) ccc « 
aa 16-0 €8-() 0e-0 oy | Rc 7 ee egg. [totter 1e 
1-9 LL-0 SF: 9F-0 00-0 Arye | Meares-ran Ite ove on Manet aaah stearate ae eres Waar ceed (oe any MAS ere ee | ae nanen, ae Perens ene et Ge yar ce 
“ysng 
él 9 G 86 GG 91 al G 96 LI él II 
“dor "qSOA a wa wo — aa 
‘O10 leg) "P,OOY |-IVBFZ OF | -109V MA “qsnsny “Ane ‘oune ‘SOLY 
lod MOI) | YQdeqy | T [ludy jo —- — + —_|  — ‘ON 291d 
PIP 0} TROL, yeyuey | Ainqg ‘ODD JIod Joof-oy ul porddy yideq pur o7yec(7 “BOL 
pos a 
“UOTYBSLLIT 
‘6161 (HOISTHOXA S.MUVA) ARTUVEA 
£19 are e-z 0e-0 00°Z re-0 lpe-g [oo oY ee Cs Cc aT | ee eo.g [ri eo.g frrcc: eg-g ft +56 
1-92 68° [ ere 0e-0 19-T zo.9 [occ CO.Q 9 frrtttte a oc nc eo.g [rorrrcfeeece ee.9- lego |ecccette 06 
1-8) ge. | 68+] 0e-0 roe ee cs Ce go.g foci ot | Le cy | ee ee.g [occ at oe 976 
ZL) Zee] Oe] 0¢-0 1 oy ee eo.g 9 footer cferceee eo.g [rite egg. ft “Te 
1-¢9 10°1 pret 0e-0 7 ee (ee (cs ot eee ed sslog.g [orrretpeeee: ez-g tte reeeeega 
8: 6F 10-1 €3-() 0c-0 Poy | (cc a emer e as CZ-0 beeen e ee ge 
6-01 oH -0) 15-0 1F-0 ei (eT cc a nk (dn ryan ee sy 4 
“ysng 
él 9 G 8G GG 91 él S G 96 LT él IT 
"dor “DUIPODG —_—— = —_——— ase Set ee —= 
‘O1DV oy "po0y 0} *10VB MA “ynony “Aqne “oun ‘SOlDW 
tod MOXY | YYdEq | [ [lady jo — — ee | ‘ON 99d 
PIPPtTA 0} [2IO.L |[Teyjurey | And ‘oloy dod Jooy-o.1oy ur porddy yydoq pur oyeq “BOLYV 
os —_ 
aay “UOTICVSILIY 


“d16T (HONVANOGY) S.LVO 


DEPARTMENT OF THE INTERIOR 


48 


epee 6O°Z 66-0 00°Z 72-0) 62-0) at |e Ge oot | a aa 60.0) eo. 9 rorete 1 ee cE ye 
e.gge [ores 9Z°Z 6o-() poaqeadl bees det rey eee TT ee ye-0 [tr Co.() ea.g 9 [etic at ene ae “6p 
zene ofc Z6°T 66-0 re Ce SA Sccean ahegeleRe I Coke healt har eo.g fort $0.9 [teres o0. ©2.() W200 yo ee tee oF 
g-cez |r 6-1 6C-0 fig ei a a) =F eT a ie eo.9 © [recctte roy eee eo.g | hart se Sis enctiae ere Ly 
ts a 9Z-T 6C-0 Joy at; al goes wa ete onal pees ee aie a =e nee een lets oo nae eG. free ores at OF 
PeSppee [ores 76-0 6¢-0 eS peepee meee me dns lln sels Bara algo sen ow somarde min fia a oa ocali c rars mice eo.g 9 feccttt oat Cp 
e-je . lagen 6¢-0 6¢-0 GONG Wise ao ere uae sales so eieleetnt ene aie ae ce treme eet sure Aicdlnn tthicie allie siete ns at en oF 
“ysng 
0& 8 9 G 86 |} GG 9T 5 GG LT 
doar) “ISOA ——_ ————- — ——— 
‘OLY oud "pOoY | TVET OF) “OPV “qsnony “Ayn -oune ‘SOlDYy 
aod MoIyy | YQdeq | JT [dy jo Se = — "ON 9° 
ppPtir oF [eIOL |ypeyurey | Ayndg ‘o10V dod yooj-oloy ut porjddy yideq pus oyVq “BOLY 
os 
fee “WOTPVSIAILY 
‘616. (NIOO GTOD) SHOLV.LOd 
[ 
g-e¢ 1G-S 0¢-zZ 08-0 00°Z ze-9 lee-g [ooo eo.g  [roccee deferens es: 2 nn epee eae aes tats eo.Q prt ee.) ay gI 
9-¢z 00-Z LZ 0¢-0 19°T se soclee.g [eet eo.g 0 [ttt reer ee ets a a eee a oY en eo.) GZ-o. Otte a 
9-87 pT 69+] 0¢-0 ee: 1 Te Sais ee eo.9 | ome: Sorin aber Sag bee Tt ee oo ee eo.() at Ee ‘OI 
18S Cp -T 0e-T 0¢-0 ies | SPR anks srerectiey bo eric Ol (Ee silt eae teria oar lone eo.Q 9 reeetcstieereeee e0.() erat | el Oy 
C-22 ZI me 0¢-0 TO ok |e ae a eee ae eet ode Sei. ampetene ene | cee eae r ee.g 9 frente: CZ-0 : eT 
6-91 81-0) 68-0 0¢-0 Beye 9 apt doe | oelagea anaes le DEES oc OR eee ernie tc) acest a5| (noted Mee 2a) anos a eo.g 9 [rotten cay ee tree ssay 
Ca ee NG ay oe oo eitacads talon 3 openers bolle ScGh crite specs 0 + ihdar, au rollta. stair # © ia, ]|aadeliw socom eae ie aenep ey aveenegmiaai teeta Bi ousineillovig hw ence ROR one All ogy or tee vefeeeeees lar .g sete e seen eegT 
Lar Br-() 1-0 0 REP Bake ta) egy Cmte Soee acy stor acral Sacer eety ea en pee OZ-O [ott Il 
ysne, 
cl 9 G 86 6G oT GI “ G 96 ZI GI 
“dodr) “SOA —_——_- ———————— — ——— —- 
‘O1DV at} P,POY [ABE OF | *JOPVM “qsnsny “ANE ‘ounr “S010 
tod MOIyy | YVdeq | [ Tady OD ee a Se ee co ae ee = = ‘ON 9%1d 
PPA oO} TROL, |peyurey| Ang ‘alo Vy dod Jooj-o1oy ut potjddy yydeqy pue 01Bq “COlYy 
998 —— 
os “UOTP VST 


‘6I6T (HATA VAVNVO)|SVad 


49 


RECLAMATION SERVICE 


GL°G C8E 
¢9°T §I 
86°G OP 
19°T 09 
06°G v6 
DE Siap cP 
S0°G [oie 
“yydod *PIPTA 
“ODVIOAY 


“yded 


“6161 


Piet 


atta: piusiie’ ©! et@ie (6 \[uer le eel @ "Se (sire rey lini: 6) mire ele) le ies) 


mee pee) ee: 
98-2 L 

10°% 18 
Zee 101 
o8°S 8e 
€e-1 OF 

‘yrded | ‘PPA 
‘SI6I 


Slat Li 
Ta | 19 
Gé-T cg 
hata | 901 
98°T 0g 
89°1 él°& 
“yyded PIL 
“LIGT 


681 P66 
¥G'G ia 
06°G 6g 
LL og 
681 62 
68° 1 SY 
LG°& 68°& 
“yydoqd (PIRES 
“OT6L 


60°G SOF 
ell Ol 
8L°1 {6 
Lek 87 
00°€ sol 
g¢-T SF 
¥6°T F0°F 
“yydod "PIPEA 
“GT6I 


4) cial ci akeiie tele e) s/ ss wets, «maleate sie iets tt élie S90} BLOF 
Soot © Vek apegscs iets) ip) chews aiale lemelfalnie s100q resng 


UVAA HOVA NI GIAIA WOWIXVNW AHL ONIONGOUd UALVM AO HLdad TVLOL FHL ONIMOHS ANVIVNOYW LV SLIASAY HO AYVWWOS 


10669—4 


50 DEPARTMENT OF THE INTERIOR 


DUTY OF WATER, COALDALE, ALBERTA, 1919 


The work at Coaldale was carried on in the same manner as previously. A motor- 
ear was furnished for this work during the past season, which enabled tthe engineer 
to greatly extend the territory over which duty of water observations were being made 
and secure several new tracts of land. 

The precipitation, April to September, was 7.66 inches, as compared with 4.40 
inches for 1918 which was the driest year on record since 1902, with the exception of 
1910, which had 0.38 inch less rainfall during the growing season. 

The mean temperature, April to September, was 56.70°, as compared with 55.90° 
for 1918. The evaporation for the same period was 37.9 inches for 1919, as compared 
with 36.1 inches for 1918. In general the season was very similar to 1918, having a 
slightly greater temperature, evaporation and precipitation. 

The table following gives a summary of all the data in regard to the work carried 
out. All alfalfa fields received two irrigations. No. 302 is the only field from which a 
third cutting was taken, which was very light. 

Plot No. 305 produced the maximum yield for the first cutting of any plot, 2.89 
tons per acre. The total yield of the two cuttings, 5.17 tons per acre, is not only the 
largest yield per acre for 1919 but is the largest obtained from any of the fields since 
investigations began in 1913. This yield was produced with a total depth of 1.92 
feet. The past season was the most favourable one for alfalfa crops since 1913. 

For the thirteen fields in forage crops, for 1919, the average total depth of water 
received was 2.08 feet, and for the thirteen fields in other crops, 1.45 feet. 
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The above table shows the average total depth of water received (irrigation plus 
precipitation) for the Coaldale plots from 1913 to 1919. The average total depth of 
water received for the grain plots is 1.57 feet. The average duty of water for the 
same seven years is 0.71 foot. For the alfalfa and grasses the average total depth 
received for seven years is 2.09 feet and the average duty of water is 1.24 feet. For 
all plots, alfalfa, grasses and grains, the average total depth received for seven years 
is 1.99 feet. The average duty of water for seven years is 1.15 feet. 


BROOKS EXPERIMENT STATION, 1919 


During the fall of 1918, all plots which were to be seeded down to crops this 
spring were ploughed and left over winter with no other cultural preparation. As 
soon as ithe land was dry enough this spring, the land was double disced, harrowed 
and floated. 

Soil samples were taken upon each plot at the time of seeding and again at the 
time of harvest. 

The first part of April was rather cold and wet, the frost leaving the ground very 
slowly, so that it was not until after the twentieth of the month that seeding operations 
could be commenced. Frost occurred on eighteen nights during April, the last frost 
occurring on April 30. Precipitation, 1.41 inches. 

Frost occurred every night except the second, from May 1 to 8, after which date, 
except for 5° frost on May 14, no frost was recorded during the remainder of the 
month; 1:02 inches precipitation for the month, 0-75 inch of which fell during one 
storm on the 28th. June and July were very similar to the same months in 1918. 
having very little rain (0.40 inch in June, 1.46 inches in July) and moderately high 
mean temperatures. The only worth while rain during these two months occurred 
on July 26, when 0-95 inch of rain fell. 

August had 2.40 inches rain and a mean temperature of 64.5 as compared with 
64.2 for 1918. 

September was somewhat warmer than for 1918 and had a precipitation of 1.77 
inches. _ 

Taken as a whole, the season was rather dry, especially so during June and July 
when the crops needed the greatest quantities of water. For April to September a 
total precipitation of 8.46 inches was recorded as compared with 3.81 inches for 1918 
and 6.81 inches for 1917. 

The results of the past season’s work is given in the following tables. 

In studying the tables it is to be noted that the column Total Depth Received iz 
the sum of duty of water and precipitation... The column T'otal Depth Used in Grow- 
ing the Crop shows the depth of water actually used in growing the crop, as deter- 
mined by soil moisture tests. 


Wheat.—In rotation “E” ‘the maximum yield of 51-2 bushels per acre was pro- 
duced with total depth of 2.16 feet. In rotation “D” the maximum yield of 45.8 bushels 
per acre was produced with a total depth of 1.76 feet. In rotation “C” the maxi- 
mum yield of 48.3 bushels per acre was produced with a total depth of 1.98 feet. In 
rotation “B” the maximum yield of 53.0 bushels per acre was produced with a totai 
depth of 2.10 feet. In rotation “A” the maximum yield of 47.5 bushels per acre was 
produced with a total depth of 2.43 feet. 

Summarizing the results from the five wheat series it is shown that the maximum 
yields were produced with an average total depth of 2.08 feet, of which 0.44 foot was 
received as rainfall. 

In series B, C, D and E, additional irrigations produced decreases in yield. In 
series A, the maximum yield is coincident with the maximum depth received. The 
dry plots yielded from 4.1 to 6.8 bushels per acre. The maximum yield of the five 


series, 53 bushels per acre, with total depth 2.10 feet was from land which grew root 
crops in 1918. 


- 
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Oats.—In rotation “ E” the maximum yield of 77-0 bushels per acre was produced 
with total depth of 1-43 feet. In rotation “ D” the maximum yield of 69-0 bushels per 
acre was produced with a total depth of 1-45 feet. In rotation “ C” the maximum yield 
of 64.0 bushels per acre was produced with total depth of 2.10 feet. In rotation “B” 
the maximum yield 80.6 bushels per acre was produced with total depth of 1.48 feet. 

Summarizing results from four oat series it is shown that the maximum yields 
were produced with an average total depth of 1.60 feet of which 0.48 foot was received 
as rainfall. The dry plots yielded from 1.5 to 12.0 bushels per acre. 


Flax—The minimum yield of flax, 25-7 bushels per acre, was produced with a 
total depth of 1-89 feet. Additional water supplied decreased the yield. The dry plot 
produced 10-4 bushels per acre. 


Barley.—In rotation “E” the maximum yield of 39.2 bushels per acre was pro- 
duced with a total depth of 2.10 feet. In rotation “C” the maximum yield of 36.7 
bushels per acre was produced with a total depth of 2.10 feet. In rotation “B” the 
maximum yield, 35.5 bushels per acre, was produced with a total depth of 1.438 feet. 

The maximum yields in the barley series were obtained with an average depth 
of 1.88 feet, of which 0.43 foot was rainfall. In all barley series additional irrigations 
beyond the optimum depth decreased the yield. The dry plots yielded from 9-6 to 11-1 
bushels per acre. 


Alfalfa Seed Production.—The best yield of alfalfa seed, 12-5 bushels per acre, 
was produced with a total depth of 1.80 feet from that portion of plot 41D which was 
seeded in hills three feet apart. An additional irrigation decreased the yield. The 
dry plot produced 4:8 bushels per acre. 

Where the alfalfa was sown in rows the maximum yield, 9-7 bushels per acre, was 
produced with a total depth of 1.55 feet and where seeded in drills the maximum 
yield, 11:5 bushels per acre, was produced with a total depth of 1-55 feet. Where sown 
in rows and drills the maximum yield is produced with the maximum depth received. 

The alfalfa sown in hills has shown the best results this year, not only giving the 
maximum yield per acre but giving it at a less water cost than the other two methods 
of seeding. The first four irrigations especially show much larger yields for the 
depth received than are obtained from the row and drill divisions. 


Peas—The maximum yield of peas, 56.8 bushels per acre, was produced with a 
total depth of 2.56 feet. The dry plot produced 4.0 bushels per acre. The maximum 
yield was produced with the maximum depth, indicating a higher duty for peas than 
for any other grains. 


Potatoes—In rotation “C” the maximum yield of potatoes, 860 bushels per acre, 
was produced with a total depth of 1.71 feet, the dry plot producing 192 bushels per 
acre. This crop followed a crop of oats. In rotation “A” the maximum yield, 406 
bushels per acre, was produced with a total depth of 1.54 feet, the dry plot producing 
258 bushels per acre. This crop followed peas. An added irrigation decreased the 
yield. 

Summarizing the results of the two potato series it is shown that the maximum 
yields were produced with an average total depth of 1.62 feet of which 0.71 was 
received as rainfall. 
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DISCUSSION OF SUMMARIZED DATA 


The natural precipitation varies greatly from year to year and directly affects 
the duty of water. In dry years a greater depth of irrigation is required than in wet 
years. The clearest way to view the matter is to consider both natural precipitation 
and irrigation water simply as so much depth of water applied to the crops. Then by 
adding together natural precipitation and irrigation we get the total depth of water 
applied and thus have figures which are readily comparable from year to year. This 
latter statement must not be accepted absolutely, because the seasonable distribution 
of the precipitation and temperature also has a marked effect on the crop growth. It 
must always be kept in mind that soil and subsoil conditions have a very marked effect 
on the duty of water, so that in comparing results gained at different places many 
conditions must be considered to get a true perspective. 

The first table below is inserted to show the climatic conditions for the six years 
1914 to 1919, at the four stations from which data have been taken in writing the 
general discussion on duty of water for the several crops which follows. 

The second table is inserted for purposes of comparison showing the average 
elimatic conditions which prevailed during the five years as compared with long term 


averages. In both cases the period April to September, both inclusive, is used. 
Precipitation. Temperature. 
1914, | 1915. ; 1916. | 1917. | 1918. | 1919. | 1914. | 1915. | 1916. | LOE: | 1918.) 1919. 
ee —— ——e == |e aa dane eee | — 
eet.) Heet.| Feet.) beet. Peet! Feet. or.) oe. che) ember ob.t | eR: 
BLP Lm Ore dh Ait. 26 ik os 0-71} 1-44) 1-33) 0-85) 0-48} 1-09) 52-4] 52-6 50-6| 52:0} 52-8) 52-9 
BR OMAIATO sy aetee Aine cays 0-38} 0-93) 1-32) 0-50) 0-38) 0-57) 59-4| 57-1) 55-2) 55-8) 56-8} 58-4 
Gpaldale:...- 0.0 )..< cs 0-57| 1-32] 1-56] 0-72) 0-37] 0-64| 55-9] 55-4] 54-5| 55-4) 55-9] 56-7 
Tree. PAWN oe), ports: Mae oe 0-57; 0-32] 0-70] 55-6] 56-3/...... | 56-3) 58-0] 57-5 
. | | | 
. | 
Precipitation. | Temperature. 
1914-1919. | Long Term.) 1914-1919. Long Term. 
Feet. Feet. | oF. oF, 
ONCE ga at Gk en I re oy 0-77 1-02 | 54-79 52-52 
DL OPLICIOCELA IRS satrek 209 RMR ve « At Seba acc kth RMB ox | 0-75 0-78 59-33 59-06 
er ishie ere were Oe PTs INES nie OR Re ats She o's | 0-86 0-97 55-08 55-80 


Calgary—Index for Strathmore—long term records 1885-1919; Medicine Hat—Index for Ronalane and 
Brooks—long term records 1884-1919; Lethbridge—Index for Coaldale—long term records 1903-1919. 


The following chart is included to indicate the different soil conditions at 


Strathmore, Ronalane, Coaldale and Brooks. 


DIAGRAM SHOWING TYPICAL SOILS OF— 


Strathmore. 


Pree OO. fae An opts es 
APinorat VGC g hades Bee Oe eee eee 
Dextrl AGO tle. RULE STEEN ek oe Be 


Sandy Soil. 


Fine 
Sandy Soil 
to depth 
varying 
from 
Seton’ 
feet. 


Heavy clay 
and gumbo 
subsoil. 
Very 
impervious. 


Ronalane. 
Fine Sandy 


Loam Soil. 


Sandy 
Loam. 


Sand 
and 


Gravel. 


Coaldale. 
Clay Loam. 


Light 
Clay Loam 
very 
uniform 
has 
no 
impervious 
stratum. 


Brooks. 


Fine Sandy 
Loam. 
Very 
uniform 
soil. Very 
fine sand 
and silt. 
Light 
gravel at 
12 to 14 
feet depth. 
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In previous reports attention has been drawn to the difficulty of drawing definite 
conclusions from the data available. In work of this nature where results vary from 
year to year, it is necessary to have them tabulated consecutively over a considerable 
period of years before definite conclusions can be drawn. Instead of waiting until 
the end of the period before publishing results, it has been thought better to publish 
the data and also such conclusions as could be drawn from it annually. Previously it 
has been the endeavour to summarize the results gained, under a short written state- 
ment regarding each crop. As the period of years to which reference has to be made 
lengthens, this method becomes more and more difficult and apt to be confusing. In 
this report the data have all been summarized in the table below, which it is thought 
shows correctly the average of all results gained to date. The column Yveld is inserted 
as a useful index to the results gained at the different places. The column Depth 
shows the total of water received in feet (irrigation plus precipitation). The average 
depth shown is the average of the depths at the different places weighted according 
to the number of years records. The column marked Average Depth shows the 
average for Coaldale, Ronalane, and Brooks. The data at Coaldale are based on 
results gained by average farmers irrigating their own fields over a period of seven 
years. The yields at Coaldale have been omitted because they would not be com- 
parable with the yields obtained on the small plots. The results at Ronalane 
are based on plot ‘work carried on consistently for five years and constitute the most 
reliable data available at the present time. The results at Brooks are based on plot 
work but cover the years 1918 and 1919 only. For Ronalane and Brooks the figures 
shown are the average at each place, of the total depths of water producing the best 
crop in each year; for Coaldale the figures represent the average for ordinary crops 
in each year. 


Coaldale. Ronalane. Brooks. Average 
Crop —-—-——_———— Depth. 
Yield. Depth. Yield. Depth. Yield Depth 

Bush. Bush. 
Wii Gates. chairs te le ee ee ah ea 1-54 44-7 1-87 47-1 2-04 1-78 
Cla teen enc. al, Sree eet eeees ee 1-61 91-4 2-04) 88:3 1% 1-78 
Darley ees) eect LORE ET « cane 1-57 60-0 1-67 55-5 1-86 1-65 
PCa Ss cs Sas eae. PT nee erect ce eet [eae ener ene ei 45-9 2-28 52-4 2-82 2-29 
POULSBO See A Oe. a ee we kee 0-83 384-9 PAO 347-0 1-95 1-89 
Haye see RR So he ee oe cae tee oe Se i I rl a ee 27-9 2-06 2-06 
#A Tha Ha SOBs cet icici dan othe ate ott ce cust slic oy cles Me cae tee ne tin ee 12-5 1-30 1-30 

Tons Tons 
Alialfai lends ict cela hace, beleats 2-25 ook DaQii Lhe Pre, ey Rs 2-18 
Grasses! a0! 6 ie eet. Balt ee eo. B95) 2G Sate: a On ee 1-95 
Sue at UBPCSns ch Mee aos ake ealed ts aaa Pe eee ee 14-00) Te G5iS ges cee ele ay eco 1°65 


The average depth noted in the table above indicates quite closely the total depths 
required for the various crops in that part of Alberta south of township twenty-eight, 
and exclusive of the strip of country influenced by proximity to the foot-hills and 
latitude which might be generally described as the territory lying west of range 
twenty-three. 

If we assume that ultimately all irrigated farms will be one-half sown down to 
alfalfa and one-half cropped to one of the common grains, we are assuming a condition 
that represents a high water requirement and a sound system of crop rotation. The 
average depth for wheat, oats, and barley is 1-72 feet. For alfalfa the depth is 2-18 
feet. Under the condition assumed then, the total depth required for the whole area 
would be the mean of these two figures or 1:95 feet. Under this condition, with the 
legal duty of 1-50 feet we must rely upon a precipitation of 0-45 foot (about 54 inches) 
ro meet the crop requirements. The past season was nearly as dry as 1918 (which 
for the period April to September inclusive, for Coaldale, Ronalane and Brooks had 
an average precipitation of 0-36 foot, or 44 inches, being as dry a season as ever has 
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been experienced in Alberta) having for the period April to September, for the three 
above stations an average precipitation of 7-65 inches or 0-64 foot. The average long 
term precipitation for this season at Medicine Hat and Lethbridge is 0-875 foot or 
10-5 inches. 


GENERAL CROP REPORT 


It has been customary to submit a report each year giving some description of 
the crops produced under irrigation in the several districts. During 1919 there was 
a very short water supply in many of the smaller streams from which the private 
irrigation ditches divert their water, consequently in many districts there was not 
much irrigation carried out. At the same time the inspecting engineers, who usually 
obtain these crop reports, were so overloaded with urgent inspectional work that they 
were not able to gain information concerning crop reports while they were in the 
field. A good deal of information concerning the crops grown, particularly in a part 
of the Cypress Hills district, has been gained through correspondence with the 
‘irrigators, and this information has all been properly tabulated in the office at Calgary. 
The data regarding crops grown are much less complete this year than usual. As 
other work was pressing in the office no attempt has been made to write a report on 
this subject or publish such definite data as have been tabulated. 


EVAPORATION FROM+*A FREE WATER SURFACE 


The data hereunder have been gained by using galvanized iron tanks four feet in 
diameter and eighteen inches deep, set in the ground with the top from one to two 
inches above the ground. Daily measurements were made of the quantity of water 
added or taken out to keep the water surface at a fixed point within the tank at 
approximately the same elevation as the surrounding ground. 


COALDALE, ALTA. 


Total Evaporation in Inches. Average 
Month. hs | 5 Years. 

1915. 1916. 1917. 1918. 1919. 
AMT Le.-ce ch Meee rae ae hash. 5-68 1-51 2-55 3-20 6-59 3°91 
INI icin, Renee 2 ured) cae sie 4-28 5-12 4-83 6-76 5-20 5-24 
UNO es eee oe ae 2-26 4-68 5-78 7°88 7-30 5-58 
SULLY. Sete. ee Lines. Sdibe. oe 4-38 6-20 9-20 7-68 8-12 7-11 
BUCUSE MOR oe oss es de eek 4-97 4-70 5-23 6-79 6-91 5-72 
DEDLEH UOT ce ouk oo. css 2-93 3-59 4-35 3°76 3°81 3°69 
BLO EA een Pee as ie e b2 24-50 25-80 31-94 36:07 37-93 31-25 


STRATHMORE, ALTA. 


Total Evaporation in Inches. Average 
Month. ee 5 Years. 
1915. 1916. 1917. 1918. 1919. 

ADE rr cte nde lets 4.22 2-59 2-09 2-88 4-15 3°19 
WEN SL ee vee oie ea ae Ce 4-73 3-46 3°70 4-58 6-42 4-58 
RL OM eee ae POR Spe 4-33 4-59 4-60 5-83 6-42 5-15 
FL so eatin eat ote ai ett 6-47 4-84 5-88 6-13 5-46 5-76 
USER Ge Ohad Wm cakes tow ee 4-25 3-16 3-66 4-01 3-65 3°74 
OPE CML DOL tae. ce Pinot pots 2-27 2-66 2°27 2-62 1-64 2-29 
tal wale te.) Tic) ey 26-27 21.30 22-20 26-05 27-74 24-71 
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BROOKS, ALTA. 


Total Evaporation in Inches. Average 
Month. | 5 Years. 

1915. 1916. 1917. 1918. 1919. 
BATE tet ie ee inte, AUR Te cia ei aay, wp casein val cameo Gare eager een 5-68 Dyestly/ 4-07 
DE ViRee eee es eee: WASIL ST Se. FARE ol estnn DEG ees. at eeen ss 8-47 6-07 7-27 
Ath h 2 OR 8 ie BAT SO ay eas! ete ae ee ete ee ee Pe ee ak oe. cp 8-50 7°33 7-92 
BLEU RIP 9 <tc ily te Me Seek ogy WME BARRERA ia HERS SoM Bec te Ae hee MP hy 9-57 7-15 8-36 
DA Tree ULE. Shieh See ares AES hk « so aera | Sh Ne ee ao eee 6-80 5-21 6-01 
ORO Dot: canteen eee Gite R bs fas ctu a). melk arene Cb ee rr oils de ae ete 3°84 3:21 3°52 
TO LEE Se «RP CHE TAS ARN Ser, sa MME! Oe. eel ty ee ee 49-86 31-44 Sed 


REPORT ON DRAINAGE SURVEYS AND INSPECTIONS 
By R. J. Burtry, B.Se., M.E.I.C., Assistant Director and Chief Engineer of the 


Drainage Division 


In his annual report for last year the director traced briefly the negotiations 
carried on by the Dominion Government and the provinces of Alberta, Saskatchewan, 
and Manitoba relating to an arrangement whereby apparently conflicting interests 
could be brought into harmony and a progressive policy regarding the important 
question of drainage formulated by each of the parties to the agreement. The agree- 
ment reached was made effective by the enactment of “The Reclamation Act,’ Chapter 
5, of the Statutes of Canada, 1919, the “Reclamation Act of Alberta,” and the “‘Reclam- 
ation Act, 1917,” of the province of Saskatchewan, jtogether with the Drainage Regu- 
lations of the Dominion Government, sanctioned by Order in Council dated January 
14, 1919. Provision is made in the Dominion Reclamation Act for its application to 
Dominion Lands in the province of Manitoba when the necessary legislation is enacted 
by that province. 

The formation of the Drainage Division of this Service was approved by the 
minister in February, 1919, and work was at once commenced to build up an organiza- 
tion capable of handling drainage surveys, inspections, and construction as efficiently 
and economically as possible. Owing to the amount of necessary preliminary work, 
both in engaging experienced engineers, draughtsmen, and clerks, and making an office 
investigation inito the projects which had been brought to the attention of the depart- 
ment, 2 somewhat late start was made on actual field-work and the parties were not 
able to commence operations until about June 1. Winter conditions set in throughout 
the northern portions of Alberta, Saskatchewan, and Manitoba early in October, 
slowing up many of the survey operations; on the other hand, some of the work, such 
as sounding and carrying lines over muskegs, was facilitated by winter conditions, so 
that while living conditions were rendered rather unpleasant the parties were able to 
earry on field-work until December. In one case work was commenced in the middle 
of November and continued throughout the winter. On the whole the survey season 
of 1919, being the third dry season in succession, was particularly favourable for 
drainage surveys, and, as a consequence, very good progress was made in the investiga- 
tion of the projects which had been brought before the department from. time to time 
by petition, application to purchase, or otherwise. 


ORGANIZATION 
4 


In planning the scheme of organization, it was decided to place a supervising 
engineer in general charge of all field operations. Hach province was then organized 
and placed under the supervision of a senior engineer to whom all of the assistant 
engineers in that province should directly report. 
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Mr. J. S. Tempest, who was given general charge of all field-work, also made most 
of the inspections of private schemes undertaken last season. Mr. W. I. Graham 
was given charge of the work in Alberta, Mr. G. F. Horsey in Saskatchewan, and Mr. 
W. C. Warren in Manitoba. Operating under the direction of these engineers, there 
were in each of the provinces of Alberta and Saskatchewan one large location party 
and one reconnaissance party. In addition, one reconnaissance party carried on special 
work at various points throughout the three provinces. 

The general idea underlying this organization was that reconnaissance surveys 
should be carried on by small inexpensive parties to enable the department to judge, 
at the lowest cost possible, as to whether or not projects which had been brought to 
its attention were worthy of more complete investigation. This being the first season’s 
work, some difficulty was experienced in carrying out the programme planned, since 
the location party in Alberta had to start on projects of which reconnaissance surveys 
had not been undertaken, although in this province some preliminary inspections had 
been made by departmental engineers under the direction of the Commissioner of 
Trrigation at Calgary. 

This general scheme of organization was found to work satisfactorily and is being 
continued during ithe present season. 


METHODS OF CARRYING ON INVESTIGATION 


In investigations of any particular project the original reconnaissance survey 
merely. determines the general feasibility of the scheme. Information as to levels, 
general slopes, condition of the land regarding quality of soil and subsoil, class of 
vegetation, and as to whether or not the area is timbered to such an extent as to 
render the scheme of drainage impracticable, is obtained. 

If the reconnaissance survey indicates that the project is a promising one, a 
location party is placed on the work and complete surveys are made, including the 
location of contours at one-foot intervals, the location and design of the necessary 
canals and laterals, the design of structures, and the assessment of cost upon the lands 
which will be benefited by the project, if constructed. 

Soil samples are taken at representative points throughout the area and are first 
tested in the field by an electrolytic bridge. If these tests indicate the presence of 
alkali in dangerous amount the samples are sent to Ottawa and chemically analyzed 
to determine whether or not these salts are sufficient to prove injurious to plant growth. 
At the same time, the chemical analysis shows the relative percentages of soil constitu- 
ents valuable to plant growth. A physical analysis is also made, to properly classify 
the soil as to texture and to determine whether or not it is likely to become suitable 
for agriculture after drainage. 


Progects INVESTIGATED 


MANITOBA 


Three investigations were carried on in the province of Manitoba at the request 
of the Soldier Settlement Board, and one at the request of the settlers in the district 
affected. 


Dauphin and Ochre Project, near Dauphin 


The settlers of this district requested that the Federal Government undertake 
surveys to determine the cause of the flooding of their lands and the best methods of 
reclamation. Investigation showed that the overflow upon the lower farm lands was 
due to the natural run-off from the Riding mountains. The streams flatten out in 
grade upon reaching the plains and the velocity of flow becomes checked. During 
flood periods they overflow their banks and flood the adjoining farm lands. 
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Levels were run throughout the area affected, and alternative schemes were sug- 
gested whereby the interested municipalities might overcome the troubles resulting 
from this natural overflow. 


Swan River Project, townships 32, 33 and 34, Ranges 21, 22 and 28, and townships 35, 
36 and 87, ranges 22, 28, 24 and 25, W. Pr, Meridian 


Of this large area of approximately 700 square miles, all of which is more or less 
swampy, some 200 square miles were found to have soil of a quality suitable for agri- 
culture. This area could be drained cheaply, but it is very largely wooded, and approxi- 
mately 75 per cent of the land would require a considerable expenditure for clearing. 
Under these conditions, further investigations or operations cannot be recommended 
at the present time. 


Mantagao River Project, townships 28 to 81, ranges 3 and 4, W. Pr. Meridian 


This project involves a large area, but the major portion of it proved to be land 
of little value for agricultural purposes after reclamation. Some 19,000 acres were 
found which would be of value for agriculture after drainage, and which could be 
drained for about $12.50 per acre. Owing, however, to its distance from railway 
facilities, and to the growth of timber and moss on the land, it is not recommended 
for further development at present. 


Brokenhead River Project, townships 9 and 10, ranges 8 and 9, FH. Pr. Meridian 


In September of last year the Great War Veterans Association of Winnipeg called 
the attention of the Soldier Settlement Board to a large swampy area lying along the 
valley of the Brokenhead river some 30 to 40 miles from Winnipeg. Major EK. J. 
Ashton, Commissioner of the Board, submitted this correspondence to the Reclamation 
Service and asked us to undertake an investigation into the drainage possibilities in 
this district. 

A party was placed in the field early in November and worked throughout the 
winter, submitting a report in April of the present year. From this report it appeared 
that an area of approximately 96,000 acres could be reclaimed for the sum of $483,675 
and our engineer recommended that a complete survey be carried out with a view to 
the subsequent construction of the necessary works. 

The estimated cost of the proposed scheme amounts to $4.70 per acre based upon 
the total area under consideration, but this cost will probably be higher when the 
reclaimed land only is considered. 

The scheme itself presents little or no engineering difficulty and can be easily 
carried through as an engineering project. The report of the Dominion Chemist on 
one soil sample submitted to him for analysis, indicates that the land will be best 
adapted to hay growing, in the lower portions especially. Another sample was classed 
as agricultural land of first class quality, but the lands from which the sample was 
taken are underlain at a very shallow depth with clear gravel and might not, therefore, 
be of lasting agricultural value. 

The area under consideration lies close to Winnipeg, and it would, therefore, 
cost very little to bring young cattle from the stock yards at Winnipeg in the fall 
and feed them for, say, three or four months during the winter, taking them back to 
the stock yards in the spring as fat cattle. 

Unfortunately the greater part of this area has been disposed of to private parties, 
and unless arrangements can be arrived at whereby transfers may be effected in favour 
of the Government, no further action by the Federal Government can be recommended. 
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SASKATCHEWAN 
Waterhen Lakes Project, Townships 44, 45, 45a, Ranges 21 and 22, W. 2nd. Meridian 


Since 1906 numerous applications have been made to the department for the 
privilege of draining these lakes and purchasing the available Dominion Land so 
reclaimed. For a number of reasons the department would not favourably consider 
any of these applications but in one way or another considerable information regarding 
the project was gained by the Reclamation Service, and it was decided in the fall of 
1918 to carry on a reconnaissance survey to determine its desirability and feasibility. 

The district surrounding these lakes is closely settled and is situated on the 
Prince Albert-Winnipeg branch of the Canadian National Railway, thus assuring 
good transportation facilities and easy access to markets. 

The reconnaissance survey showed the drainage of the Waterhen lake and marsh 
to be economically feasible, and the general attitude of the settlers in the district 
seemed to indicate that it was their desire that this work should be carried out. The 
beneficial effects of this drainage project will not be confined merely to the actual 
drainage of the lands now submerged, but will extend to thousands of acres of the 
surrounding low-lying country, since the water table of the district will be lowered 
from 54 to 8 or 10 feet. This will probably mean drier and warmer conditions in 
spring, earlier farming operations, and less liability to summer frosts. Further, 
what is now merely slough land growing a coarse variety of grass will become first- 
class agricultural land, adding greatly to the prosperity of the district, since some 
12,000 acres of this land, now absolutely useless, will be reclaimed and made available 
for the better class of settlers. Kinistino, the nearest market town, some three miles 
from the lake on the railway, should be materially benefited by the increased tributary 
population and by the better facilities for transportation owing to the improvement 
and shortening of the roads south of the town. 

Since very careful consideration had to be given to the chemical and physical 
properties of the soil before a decision could be made regarding the feasibility of the 
drainage project, a considerable number of soil samples were collected and forwarded 
to the Dominion Chemist for analysis. These analyses indicate that both the physical 
and chemical properties of the soil are very good indeed and that after drainage and 
proper aeration this area should become first-class arable land. 

As a result of the favourable nature of the reconnaissance investigation, detailed 
surveys were carried out, during the past season, by one of the large location parties, 
with a view to the construction of the required works by the Federal Government 
under Part 8 of the “Reclamation Act, 1917” (Saskatchewan). 

These surveys were completed by fall and steps were immediately taken to 
organize a drainage district in accordance with the drainage laws of Saskatchewan. 
This district was erected on May 31, 1920, and designated ag “ Drainage District 
No. 18.” 

Tenders have now been called for the construction work, which will be carried out 
by contract under the direct supervision of the Reclamation Service. 


Moose Range Drainage Project, Tps. 48, 49, 50, and 51, Rges. 9 to 15, W. 2nd Meridian 


The attention of the Reclamation Service was first drawn to this district in 1914 
when the province of Saskatchewan suggested the necessity for the drainage of lands 
in townships 48 and 49—ranges 13 to 15 W. 2nd M., in order that roads might be 
constructed through the district to enable the settlers to reach the nearest market 
town of the district—Tisdale, Sask. 

Petitions were forwarded to the Provincial Government asking that they under- 
take this drainage work, but war-time conditions prevented the actual undertaking of 
this project. 
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As a result of the abnormal rainfall in the years 1915-16, practically the entire 
district became more or less flooded, and in the spring of 1917 a petition was received 
in this department signed by 72 settlers controlling some 11,000 acres of land in the 
district, asking that steps be taken to drain the land, as otherwise they would be 
obliged to move out and suffer considerable loss. It was represented that owing to 
the flooded condition of the Jand in the early part of the season it was impossible to 
work it and that it could not be seeded in time for the crops to ripen before frost. 

This statement of conditions was largely confirmed by inspections made by 
homestead inspectors and Dominion land surveyors, and upon the organization of the 
Drainage Division of the Reclamation Service it was decided to make a reconnais- 
sanee survey of this tract to determine the feasibility or otherwise of draining it. 

A reconnaissance party went into the district in July to ascertain what lands 
should be included in the project and to gather particulars regarding the general 
topographical features, soil characteristics, vegetation, climatic conditions, slope of 
the country, views of the settlers, existence of drainage outlets, and any other particu- 
larg which might be pertinent to the investigation. - 

The reports submitted show that some of the land requiring drainage is too wet 
for anything but the growth of wild grasses of which, although they grow in great 
luxuriance, only a small proportion can be harvested. Other parts of the tract are so 
flat that beaver dams, by preventing natural drainage, have created a wet floating 
muskeg or morass. Viewed from a distance, the country has the appearance of very 
rich hay meadows but upon close inspection is found to be utterly useless in its 
present condition for grazing or cropping. The soil, which is apparently free from 
alkali, is generally a rich black loam with a clay, clay-loam or sand-loam subsoil and 
properly drained would probably be very fine agricultural land. 

As the setilers in the district are practically unanimous in favour of drainage, 
and as the preliminary reports of the project are favourable, it was decided to make 
location surveys to determine definitely the boundaries of the tract, and obtain such 
additional information as is required to enable a close estimate of the cost to be made. 
The preliminary survey shows that the reclaimable area is approximately 80,000 acres 
and that the cost of drainage will probably not exceed $5 per acre. No definite state- 
ments on these points can, however, be made until the final surveys are completed. 


Ponass Lake, Tps. 37, 88, 89 and 40; Rges. 14 and 15, W. 2nd Meridian 


During recent years numerous representations have been made to the department 
by settlers in this district and by others that the land surrounding and underlying 
Ponass lake in central Saskatchewan should be drained, and petitions have been 
received both by the Provincial and Federal Governments asking that the settlers be 
relieved by lowering or completely draining the lake. Some inspections and partial 
reconnaissance surveys were undertaken by both the Provincial and Federal Govern- 
ments with a view to determining what steps should be taken, but none of these were 
sufficiently complete to give an adequate idea of the cost of the work or the area of 
land which could be reclaimed. It was, therefore, decided to make a complete survey, 
and after the completion of the surveys of the Waterhen lakes, the location party was 
moved to this district for the purpose of finally determining the advisability or other- 
wise of undertaking the drainage of this lake and the surrounding district. 

The land in general throughout the district is slightly rolling and is cut by 
many sloughs leading from Ponass lake proper, which is much cut up by peninsulas 
and islands and is, at low water, rather a series of separate sloughs and small lakes 
than a single lake. The general depth of the water varies from two to four feet, except 
in the southwest corner where it reaches a depth of eight feet. During the year 1919 
only about 60 per cent of the bed of the lake was actually water-covered, the remainder 
being suitable for hay and grazing, but during the years 1912 and 1913, when the water 
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was abnormally high, it reached a level of approximately five feet above last year’s 
level and covered all this hay land and, in addition, a great deal of the land owned by 
the settlers of the district. 

From the reconnaissance surveys and the information otherwise available, it 
appeared that there was a possibility of draining this lake to the northward, thus 
avoiding the long canal necessary to carry it through Quill lakes and thence to Last 
Mountain lake, but upon running a line of levels it was found that the land in town- 
ship 39, range 15, west of the 2nd meridian, rises rapidly to the northward, reaching 
a height of eighteen feet above the lake level at a distance of seven and one-half miles 
north. This renders the constructing of a canal draining Ponass lake to the north 
impracticable on account of the prohibitive cost. 

The natural outlet of the district is south by Clair creek, leading from the south- 
west arm of Ponass lake through a chain of sloughs some eighteen miles long to Little 
Quill lake. While there is another outlet from the southeast arm via Pasweigan 
ereek into Little Quill lake, the former outlet is a much more clearly defined water- 
course with a more rapid drop, making construction through it less costly. 

, The only uncertain feature in connection with this outlet is the effect which the 
water drained from Ponass Lake district will have on the level of the ‘Quill lakes. It 
is possible that the level of the latter lakes might be raised sufficiently to cause damage 
to the lands around these lakes. An investigation made in 1914 by the Board of 
Highway Commissioners of Saskatchewan showed that, while the water was five feet 
above normal during the years 1912-13 and did some damage to the land bordering 
the lakes, these were the only two years in which such abnormal high water occurred. 
Our engineers are of opinion that this condition would have been little, if any, worse 
had the proposed canal from Ponass lake been in operation. 

To carry the waters onward through Quill lakes to Last Mountain lake would 
require the construction of a canal forty miles in length, with cuttings varying from 
five to ten feet and would render the drainage of Ponass lake too expensive to be con- 
sidered as a practicable proposition. 

The property owners throughout the district, when interviewed by our engineers, 
expressed themselves as very much in favour of the proposed porject and all appeared 
anxious to see it undertaken. There is little doubt that the advantages of drainage 
in this district would not be confined to the owners of lands bordering the lakes and 
sloughs within the district itself, but the general lowering of the water-table would 
be of great benefit to many settlers for a considerable distance from the main lakes 
and sloughs, and would also provide a suitable outlet for the subsidiary drainage of 
numerous small lakes lying within the boundaries of quarter-sections at present owned 
by the settlers. 

The district is overlaid to a depth of approximately six inches with a rich 
vegetable mould, well decomposed and mellow, resting upon a plastic, moderately 
stiff and somewhat gritty yellowish clay. This soil has a considerable impregnation of 
alkali but, in the opinion of the Dominion Chemist, is well worthy of reclamation if, 
by this means, the saline content may be lowered. 

Four possible projects were investigated. These are designated as Schemes <A, 
B, C and D, the cost per acre of reclamation being $14.13, $14.63, $13.17 and $16.01, 
respectively. 


Scheme A—Of the total area of land, amounting to 25,548 acres, of which 13,812 
acres are vacant or Crown lands, 16,537 acres will be directly benefited by drainage. 
The estimated cost of this project, as determined by the surveys made last summer, is 
approximately $234,000. 


Scheme B—This includes the area covered by Scheme A and, in addition, the 
area to the north which drains into Ponass lake in the east half of township 39, range 
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15, and the southeast part of township 40, range 15. The total area is 35,448 acres, of 
which 18,215 acres are vacant or Crown land; 19,640 acres will be directly benefited 
by drainage. The estimated cost of this project is $287,000. 


Scheme C—This includes the area covered by Schemes A and B and, in addition, 
a large part of the west half of township 39, range 15, and the southwest part of town- 
ship 40, range 15. The total area is 42,420 acres, of which 22,404 acres are vacant or 
Crown land; 23,497 acres will be directly benefited by drainage. The estimated cost 
is $309,400. 


Scheme D—This includes the reclamation of all the land included in Scheme C, 
but the water in the north and northwest part of the district is proposed to be diverted 
north into Echo lake. The total area of land is 42,420 acres, of which 22,404 acres 
are vacant or Crown land; 23,497 acres will be directly benefited by drainage. The 
estimated cost is $376,000. 

Further surveys are being conducted this season to determine whether or not 
an outlet can be obtained to the Barrier river by a line run northwest from Ponass 
lake. Some of the levels taken last year indicated that this might be possible. 


Carrot River Triangle lying between the Carrot and Saskatchewan Rivers, 
and the Sipanok Channel 


Several partial preliminary investigations have been made through this district, 
which comprises some 727,000 acres of land subject to periodical flooding. These 
investigations showed the feasibility of an extensive drainage project and indicated 
that the land naturally divides into two parts, roughly equal in area, the western one 
being reclaimable by gravity ditches alone, while the eastern will require the install- 
ation of a pumping plant. 

A hurried reconnaissance was made by one of our engineers in December last. 
From his observations and such information as he secured locally, he classified the 
area of the Carrot River triangle as follows :— 


1. Timber lands—Belts of heavy timber varying from a few hundred feet to a mile 
in width follow the banks of the Carrot, Sipanok and Saskatchewan rivers. The 
timber consists of spruce, birch, cottonwood and balsam with some ash and elm. 
The spruce is particularly fine. 

The timber belt extends southerly from Carrot river to the Pasquia hills with 
very few open places of muskeg or hay meadows. 


2. Open lands—Between the Carrot, Sipanok and Saskatchewan rivers, after the 
narrow belt of timber is passed, the area consists of open muskeg, grass lands and 
shallow lakes with occasional narrow strips or islands of timber and brush along 
the higher ridges and small creeks. 

Travel through this open country in summer is extremely difficult on account 
of bogs and sloughs. In spring, soon after the breakup and. at times when the Sip- 
anok and Carrot overflow, it is practically impossible to travel. There are small 
lakes, sloughs and open water that can be traversed by canoe for short distances, 
after which come large areas covered with flags, rushes and willows that cannot be 
navigated and yet are too wet to travel on foot. 


Probable value of land when reclaamed—No investigation of the soil of this district 
has been made, as far as known, but the luxuriant growth of hay, the rank growth of 
weeds and success of the garden at the Finger Lumber Company’s farm, indicate 
that the soil will prove rich and productive. 

Further surveys—At present the matter of continuing surveys of this project 
are in abeyance pending enactment by the Government of the province of Manitoba 
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of drainage legislation similar to that passed by the provinces of Alberta and Sas- 
katchewan. As soon as this legislation is passed and suitable arrangements can be 
made with the provincial authorities, it is recommended that complete surveys be 
undertaken with a view to future construction of drainage works. 


ALBERTA 
Beaverhills lake in Tps. 50, 51, 52 and 53, Rges 17 and 18, W. 4th Meridian 


The investigation of the Beaverhills Lake Drainage Project was carried out by 
the late Major W. F. Graham, who died a few days after the completion of the 
surveys, and although no report was submitted by him, the notes, maps and plans 
made in the field and the data collected were sufficient to enable Mr. J. S. Tempest, 
Supervising Hydraulic Engineer, to prepare and submit an estimate of the cost 
and to report fully on the project. The following is a summary of Mr. Tempest’s 
report :— 

Beaverhills lake is a comparatively shallow body of water, covering approximately 
eighty square miles. The shores are low and flat and consequently a slight rise or 
fall in the lake level is sufficient to flood large areas of land which are productive 
of large quantities of coarse hay. In dry years this hay can be cut, but in wet 
seasons cropping is impossible on account of the wet, boggy nature of the ground. 
Even in dry seasons when the lake is low the water is sometimes piled up in the 
long narrow bays by strong northwest winds which sweep unchecked across the 
lake. Moreover, several years ago, dams were constructed in the bed of the outlet 
ereek which evidently caused a silt bar to form at the outlet of the lake causing the 
level to rise above normal and damage hay meadows formerly free from flooding 
under normal conditions. 

There is a general sentiment among settlers in the vicinity favouring the lower- 
ing of the lake to about the elevation of the water in the dry season of 1919 and 
some even advocate complete drainage. It is doubtful, however, whether complete 
drainage would be advisable, even if practicable, which it is not on account ot 
enormous cost, as the waters of the lake are less alkaline than neighbouring wells, and 
are of very appreciable value for stock-watering purposes. The principal opposition to 
the lowering of the lake level comes from settlers who depend upon the lake as a source 
of stock-water, but whose lands do not abut upon it. 

The most feasible scheme is to lower the lake 7-85 feet, by which some 20,000 
acres could be reclaimed at an average cost of $17.07 per acre. 

Several different plans were projected and the costs and benefits computed, 
resulting in a recommendation that this project be left in abeyance for the present 
while attention is being given to others more profitable. 


Bittern lake in Tps. 46 and 47, Rages. 21 and 22, W. 4th Meridian 


This lake has a superficial area of approximately 12,000 acres. Nine applica- 
tions have been received since 1912 to drain the lake and purchase the land under- 
lying and adjoining it. Several petitions for and against complete or partial draining 
were received but, as in other cases of this nature, owing to the absence of definite 
drainage legislation or of agreement between the Dominion and Provincial Govern- 
ments, none of these applications could be given favourable consideration. 

Immediately to the north of Bittern lake is Big Hay lake, which is little smaller 
in area although considerably shallower. The natural outlet from this lake is to 
Bittern lake by way of a smaller connecting lake—Adrian lake. To provide for the 
cutting and making of larger quantities of wild hay on the foreshore of this lake 
some unauthorized cleaning out of the connecting creeks was undertaken by a few 
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of the settlers, with the result that more than the normal quantity of water reached 
Bittern lake and flooded the lower lying shores, causing protests from the riparian 
owners concerned, since Bittern lake has no outlet. 

The draining of these lakes is so closely related that no steps should be taken to 
drain Big Hay lake without making adequate provision for disposing of the water 
diverted to Bittern lake, or else without lowering the level or completely draining 
the latter. 

Because of the great interest manifested by the local people and of the steps 
taken by them to organize a drainage district in the-Big Hay Lake district, it was 
decided to make a complete investigation of the desirability and feasibility of draining 
Bittern lake, partially or completely, under the provisions of Part IV of the Drainage 
Regulations. A field party was engaged in this work from May 5 to June 23, 1919. 
Simultaneously the Provincial Government undertook the investigation of the Big 
Hay Lake scheme with a view to the erection of a drainage district under the provin- 
cial drainage laws. 

Bittern lake was completely traversed and contours determined to two-foot 
intervals; canals were projected and estimates of cost submitted for five possible 
developments. The only engineering feature of any importance that presented itself 
was the provision of a safe and adequate outlet from Bittern lake to Battle river, 
the total fall being 155 feet in a distance of approximately two miles, of which a fall 
of 131 feet occurs in a distance of 600 feet. A timber chute is considered to be the 
most desirable type of structure to carry the water at this point. 

It was determined that an outlet can be provided for draining Big Hay lake, 
without altering the level of Bittern lake, at an estimated cost of from $20,000 to 
$25,000, while the waters of Bittern lake can be lowered 44, 84, 124 feet, or completely 
drained, at an average cost per acre of approximately $18, $16, $12, or $13.50 respec- 
tively. The areas reclaimable are 3,000 acres, 4,700 acres, 8,400 acres, and 12,000 
acres, respectively. Sin'ce a portion of the cost of this project would be properly 
chargeable to the Big Hay Lakes drainage district, by the provision of an outlet for 
the drainage from that district, the cost per acre as estimated above would be 
considerably decreased should both projects be constructed. 

A sample of the water of Bittern lake was analyzed by the Dominion Chemist and 
was found to contain a fairly strong, though not excessive, impregnation of “ alkali.” 
This was to be expected, as in the absence of an outlet, this lake has acted as a sump 
for the surrounding country from which the only loss is by evaporation. In years 
of more generous precipitation the water would be decidedly less saline. An analysis 
was also made of soil samples obtained from the bed of the lake which disclosed a 
decidedly high saline impregnation. As this, however, consists largely of the sulphates 
of soda and is devoid of carbonates, it 1s probable that, if effective drainage is possible, 
the area can be successfully farmed. 

The only development of this project that appears desirable as a Dominion 
Government undertaking is the lowering of the level of Bittern lake 44 feet, but 
since more than 50 per cent of the land affected is in private ownership further action 
can only be taken by the locally interested landowners by the formation of a drainage 
district under the laws of the province. 


Smoky lake, in Tps. 59 and 60, Rges. 18 and 19, W. 4th Meridian 


This body of water is eight miles in length, approximately one and a halt miles 
wide and averages eight feet in depth. 

Several applications to drain this lake were received in the department and steps 
were taken by the settlers to erect a district under the provincial drainage laws but 
circumstances apparently forced the matter to a premature close. However, in view 
of the magnitude of the project, an investigation was made by the Reclamation 
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Service in October, 1919, to determine its feasibility and the desirability of con- 
structing it as a Dominion scheme under the provisions of Part IV of the Drainage 
Regulations. | 

The district adjoining this lake is rolling and heavily wooded. All of the farms, 
however, have been cleared of their timber. The soil is good and crops were observed 
to be well above the average. No indications of alkali were seen. The land at the 
northern and southern ends of the lake is low-lying and inclined to be of a muskeg 
character, while the eastern and western shores are sharply defined and extend back 
into high and rolling country. The outlet from Smoky lake is a creek of the same 
name flowing from the southerly end of the lake in a southeasterly direction till it 
joins the North Saskatchewan river about ten miles away. This creek flows in a deep 
and well-defined channel and will provide an adequate outlet for any contemplated 
drainage of the lake. For the first four miles there is but a slight fall; in the 
remainder the fall is quite rapid but not so great as to cause any damage to the 
channel even if a considerable quantity of water is discharged through it. 

The estimated cost of completely draining Smoky lake was found to be 
prohibitive. A cut, five miles long and from 12 to 20 feet deep, in addition to a 
main ditch 12 miles in length and 7 miles of lateral ditches, would be necessary for 
this purpose. 

Practically all of the riparian landowners were found to be in favour of partially 
draining the lake. After lowering its level approximately 54 feet a supply of 
water would still be available for stock-watering purposes and at the same time hay 
eould be obtained on the border land in much greater quantities than at present. 

It was estimated that this scheme would cost $35,537. At an average cost per 
acre of approximately $9, 3,933 acres would be benefited. As land in the vicinity of 
the lake has a value of $15 per acre on the average, the cost of partial reclamation 
is quite reasonable, considering also that the land to be drained is of even surface and 
would, when reclaimed, be practically ready for the plough. 

Although this scheme is economically feasible it is not one that the Federal 
Government may undertake as more than 50 per cent of the land affected has passed 
into private ownership. The initiative now rests entirely with the settlers, who, if 
they desire, may erect a drainage district under the Drainage Act of the province and 
proceed with the partial draining of the lake. 


Cooking, Hastings and Sisib lakes, in T ps. 50, 51 and 52, Rages. 20, 21 and 22, W. 4th 
Meridian 


Many petitions for and against the drainage of these lakes, or the straightening 
and deepening of the connecting streams, have been received by the department. A 
survey, made to determine whether or not such a project would be beneficial or other- 
wise to the district, showed that the disadvantages would more than counterbalance 
the advantages to be gained by the drainage of these areas. 


Winagami and Kimiwan lakes, in T ps. 76, 77, 78 and 79, Rges. 18, 19 and 20, W. 5th 
Meridian 


A number of applications to drain these lakes and to purchase the land under- 
lying them have been received in the department during the past eight or ten years. 
For various reasons none of these were accepted and it was eventually decided to have 
a reconnaissance survey carried out in order that the department might be in a posi- 
tion to judge whether or not these projects could be undertaken advantageously by 
the Dominion Government. The Winagami Lake district is well timbered with poplar, 
scattered spruce, tamarack and white birch. Hay meadows extend along the shores 
of the lake and the South Heart river. The soil generally consists of from 2 to 6 
inches of black loam over a clay subsoil and gives every indication of being well 
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adapted to mixed farming. A preliminary investigation was made between November 
24. and December 2, 1919, under very severe weather conditions. Sufficient soundings 
were, however, taken through the ice to enable a contour map of each lake bed to be 
plotted and considerable data were collected, which indicated the best methods of 
draining these areas. 

Four possible schemes of drainage were investigated and estimates for each were 
worked out, but in view of the preliminary nature of the investigation it is not con- 
sidered that these are sufficiently reliable and further surveys are being conducted 
this season to completely develop these two projects. It is expected that a complete 
report and estimates showing costs will be available after this season’s work. 


Flat lake, in Tps. 65 and 66, Rages. 19 and 20, W. 4th Meridian 


A number of applications to purchase and reclaim the lands underlying this lake 
has been made to the department and several reconnaissance surveys have been 
undertaken by different interested parties. From all reports received it appeared 
that this project was a very promising one and the location party in Alberta was 
accordingly instructed to make detailed investigations before the close of the field 
season. 

Owing to the swampy nature of the shores there has been very little settlement, 
but such farmers as there are in the neighbourhood have expressed themselves as 
strongly in favour of the proposed drainage project. 

The country surrounding the lake is heavily wooded and all the homesteads and 
farms in the vicinity have to be cleared by fire and axe before being fit for cultivation. 
The crops in the district last season were excellent, giving evidence of a very rich 
farming country. To the south of the lake there is a large territory of muskeg quite 
heavily timbered which is unoccupied at present and is likely to remain so until such 
time as drainage development takes place in this district. The first step toward this 
development will be the reclamation of the area underlying Flat lake. 

The lake itself is very shallow, the greatest depth being 4% feet. In consequence 
of this, only complete reclamation will be sufficient to lower the water table enough 
to effect reclamation of the land at present forming the shore of the lake. 

The total area within the district is 20,270 acres, of which approximately 12,000 
acres will be directly benefited by the drainage works. The estimated cost of this 
work amounts to $101,500. 


East and West Prairie rivers in Tps. 67 to 78, Rges. 13 to 19, W. 5th Meridian 


In 1914 and 1915 consideration was given by the department to a serious situa- 
tion which had arisen in the valley of the West Prairie river in townships 73 and 74, 
range 16, west of the 5th meridian. The immediate cause of this was a solid accumu- 
lation of logs, debris, silt, etc., in the bed of the river for a distance of about three 
miles. This accumulation or jam acted as a dam, backing up the waters of the river 
over a large area of homesteaded land and menacing the right of way of the Edmonton, 
Dunvegan and British Columbia Railway. . 

Officials of the Department of Public Works and of the Reclamation Service 
made investigations of the conditions and advised, as the best and most economical 
method of restoring the natural level of the river, that alternative channels be con- 
structed around the jam. They also reported that the conditions were yearly growing 
worse, and moreover, from information received from Mr. J. L. Cote, Provincial 
Secretary for Alberta, it appeared that the channel of the East Prairie river was 
becoming choked in the same manner as that of the West Prairie river, with similar 
destructive consequences to homesteads and other lands. 

In view of these reports, it was decided to make a more detailed investigation 


into the conditions and an engineer of the Reclamation Service carried out this work 
last fall 
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This engineer reported that, to remove the obstructions in the channel of these 
two rivers would only be a temporary remedy, as the same conditions would be bound 
to recur under the influence of the same natural causes that have created present 
conditions. He suggested, as the best method for removing the objectionable condi- 
tions, that the course of the river be straightened, but, it appears from later informa- 
tion that the ultimate cause may not be the crookedness of the channels, as at first 
supposed, but the lowering of the velocity of flow of these two streams at high water 
periods in Lesser Slave lake and the consequent deposit of silt and collection of debris 
in the rivers emptying into it. 

It was estimated that the cost of straightening the course of the West Prairie 
river would be out of all proportion to the benefits to be derived, but that subsidiary 
channels for the waters of the East Prairie river could be constructed at a cost of 
$73,000 and 5,680 acres reclaimed, at a cost of approximately $12.75 per acre. Pending 
a further investigation to determine whether or not the backing up of the waters of 
the Lesser Slave lake into the river channels is the real cause of the trouble, no action 
is being taken to remedy the conditions complained of. 


McLeod River Valley in Tps. 52 to 54, Rges. 18 to 22, W. 5th Meridian, in the 
Vicinity of Edson, Alta. 


From time to time applications from settlers have been received in this department 
for private drainage schemes and also petitions for departmental action with a view 
to relieving conditions in this district. In connection with surveys for small drain- 
age projects in this vicinity, engineers of the Reclamation Service submitted reports 
indicating that some steps should be taken to assist the settlers in the drainage of 
their lands. A reconnaissance survey was accordingly undertaken last season in 
an endeavour to determine the best methods of effecting remedial measures. 

This survey showed that the lands throughout this district are about one-half 
wet and one-half dry and that the wet lands are practically covered with timber. 

These wet areas are composed almost completely of muskeg, varying in depth 
from 6 inches to 85 feet and, from all appearances, the soil, after drainage, will 
not be suitable for the growth of cereals until after a great deal of time and money 
have been expended in fertilizing and working it. 

There is good fall to all muskegs, creeks and rivers in the district, and flooding, 
in the general sense of the term, is unknown. These muskegs, however, hold water 
and are usually very wet and spongy. As all the muskeg areas are wooded, a very 
considerable amount of work would be required before they could be made ready 
for cultivation. The investigations showed further that there are no continuous 
or extensive areas which could be included in a comprehensive scheme, and that on 
the contrary, these muskegs are small and more or less isolated, making it desirable 
that development should take place through the individual effort of the settlers. 


Sullivan lake, in Tps. 34, 85 and 36, Rges. 14 and 15, W. 4th Meridian 


A reconnaissance survey of this area was undertaken at the suggestion of Mr. 
Halladay, M.P., who had received letters from residents in the neighbourhood of the 
lake, urging that engineers be sent to inquire into the feasibility of the project. 

The investigation showed that the lake is very shallow at the south end but 
deeper toward the north end, and that there would probably be a considerable area 
which could not be economically drained. 

Some 35,000 acres, however, could probably be reclaimed at a reasonable cost, and 
instructions have been issued that a further examination be made during the present 
season. 
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Under the provisions of the Reclamation Acts of the provinces of Alberta and 
Saskatchewan and of the Dominion Government “ Drainage Regulations,” areas of 
vacant Dominion land not greater than 1,280 acres, where the estimated cost of 
reclamation does not exceed $5,000, may be reclaimed by drainage without reference 
to the provisions of the Private Ditches Acts of these two provinces, under a 
simplified procedure which has proved very satisfactory to all concerned. 

In each such case, an engineer investigates the project to determine its feasibility 
and desirability and, if it is the wish of the applicant, worxs for the satisfactory 
drainage of the land are designed and laid out. The minimum price for land sold 
in this manner is $1 per acre. The sale price is determined by an official of the 
department after an examination of the land. 

Many settlers who realize the benefits of mixed farming are actively interesting 
themselves in draining small lakes or sloughs, and are constructing works to lower 
the level of these, in order that more hay may be harvested off their shores. In some 
instances control works are installed to hold the water on the land for a short period 
in the spring for irrigation purposes. It is then let off 60 as to permit of the cutting 
and making of the hay. This is the cheapest form of drainage project, as it necessi- 
tates the lowering of the water table from one to one and a half feet only. Ata 
later stage when the benefits of this partial reclamation have been secured, the settler 
may, at a slightly increased cost, deepen his ditches and thoroughly reclaim the land 
so that it may be cultivated for the production of cereal crops, which require effective 
drainage of some three to five feet below the surface. 

In the musgek districts, notably in the McLeod river valley and adjoining district, 
a comparatively small part of the land is suitable for producing cereals. As a result, 
the settlers necessarily depend largely upon mixed farming and stock raising and for 
this require a larger area than 160 acres each. This class of territory comprises a 
large proportion of swampy and muskeg land so scattered and broken as to preclude 
the possibility of any comprehensive scheme or schemes being developed. It presents, 
therefore, a distinct problem both as regards actual drainage and the treatment of 
the soil after drainage, since the water-covered or water-soaked soil consists largely of 
peat or moss underlain by clay. In its present condition, both before and after 
drainage, it gives little promise of usefulness unless it can be treated by burning, 
manuring, or other means to improve its physical and chemical properties. 

Future development in such districts will, therefore, be slow and will depend 
largely upon the efforts of individual settlers who wish to add to their present holdings 
and gradually to reclaim and improve small adjacent areas. Numerous applications 
are being received to reclaim and purchase such small areas, and it would appear that 
encouragement and assistance should be given to them. Many experiments will be 
necessary before the best methods of dealing with this class of soil after reclamation 
are discovered. It is now being urged that the Federal Government assist to this 
end by the establishment of an experimental station or farm, on some of the typical 
muskeg or peat lands. Considering the vast areas of this class of land throughout 
Canada—not only in the western provinces but also in Ontario and Quebec—experi- 
mental work along these lines will be well justified and will be richly repaid, should 
proper methods of treatment be discovered and demonstrated. 

Experimental work with this class of soil has been, and still is, carried on in 
some of the central northern states of the United States, and in many instances it 
has been highly successful. 

During the year 1919 the engineers of the Reclamation Service inspected, or 
investigated, thirty-four small projects falling under the provisions of Part I of the 
Drainage Regulations, as well as two large projects—Kleskun and Low Water lakes 
—which were authorized prior to the enactment of the Reclamation Acts and issue 
of the regulations. 
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During the winter and spring months, 1919-20, sixty-three applications for 
drainage privileges under Part I of the Reclamation Acts and Drainage Regulations 
were received, and, of this number thirty-one will be investigated this season; fifteen 
applications were cancelled, six as the result of the investigations proving the schemes 
to be undesirable, and nine before the investigation stage had been reached, either 
voluntarily or because the preliminary requirements of the department were not 
carried out. In each investigation the departmental engineers endeavour to obtain 
complete data regarding the character and value of the soil within the area, as well 
as the engineering features of the project so that the applicant shall not incur need- 
less expense in endeavouring to reclaim land at excessive cost, or which would be 
valueless after reclamation. 


PROVINCIAL DRAINAGE PROJECTS 


Drainage districts are organized under the provisions of the Drainage Acts of 
the various provinces, upon petition by at least two-thirds of the resident owners of 
land affected. Where more than 50 per cent of the land involved has become alienated 
from the Crown, the Federal Government by reason of the Dominion Government 
Regulations, may not proceed with drainage, and in this case the initiative rests 
with the settlers. As, however, the control of all water areas is vested in the Crown, 
in the right of the Dominion, plans of the schemes are required to be filed in this 
department, and an investigation by one of the engineers of the Reclamation Service 
is required before the department’s approval may be granted. 

The following provincial drainage schemes of this class were inspected in 1919 :— 


Alberta— 
District No. 6—authorized August 20, 1919. 
District No. 7—authorized October 1, 1919. 
District No. 8—authorized January 20, 1920. 
District No. 4—authorized January 22, 1920. 


Saskatchewan— 


District No. 17—authorized September 19, 1919. 
District No. 18—authorized October 6, 1919. 
District No. 15—authorized November 28, 1919. 


Increasing interest is being shown throughout the ‘‘ North Country,” in the 
important question of drainage, and the engineering staff is being greatly taxed to 
keep up- to the work required, especially in connection with the inspections for 
private schemes, involving the reclamation and purchase of Crown lands or the 
reclamation of wet areas within the applicant’s holdings. 

A number of new drainage districts are in process of formation, and, as the public 
becomes better acquainted with the machinery now in operation in connection with 
drainage applications, there is little doubt that the rate of increase in such applications 
will be materially greater. 

During the past winter and spring the snowfall and run-off throughout northern 
Alberta, Saskatchewan and Manitoba were abnormal, and reports of flooding and 
requests for drainage became more frequent in consequence. In the majority of 
cases the applicants are ignorant of the proper procedure and considerable correspon- 
dence is necessary before such applications are in shape, but it is believed that the 
carrying through of a large number of projects in the various districts will soon result 
in acquainting the settlers throughout the “ North Country,” with the necessary pro- 
cedure. As a consequence, a large increase in the number of applications to carry on 
such work is expected. 


80 DEPARTMENT OF T'HE INTERIOR 


INTERNATIONAL WATERWAYS TREATY 


The division of the waters of the St. Mary and Milk rivers during the past 
season was again carried out under the provisions of an interim order made by the 
International Joint Commission, pending a final decision on this important matter 
by that body. 

The flow in these streams and their tributaries during the irrigation season of 
1919 was the lowest on record, and the demand for water for irrigation purposes was 
the greatest yet experienced, both in the valley of the Milk river in Montana and in 
the Alberta Railway and Irrigation Company’s tracts in Alberta. As a consequence 
of this combination of circumstances the water supply was insufficient to fulfil all 
demands upon it, but, on the whole, it may be said that the irrigated areas depending 
upon the main streams for their supply did not suffer seriously. The ever increasing 
demand for irrigation indicates, however, that serious complications may arise during 
any year, but it is hoped that some final decision and adjustment may be arrived at 
before any serious dispute arises. 
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CHI Tha kes Sse en Sdey! bse ete.) tesvaw’ GaRa” Giker GRMOh Peal eh uot Re Ma Somerton ANCOR Ric OR Mra. ale erst a We 
Magloire Teas.) siceire as Maas arn tie te tease oe fetus abe ies ERODE 2 Re 9 as cer alee 2 Oe 74 
Kimiwan and» Winagami Duakes)..) S.. eter iar sr get ae) peek? eee ee eet ee tee v3) 
Athabaska’ Project isla alone ge wi Cone me tachi shied (uate | RUS tere") Rastelu: Nate Pals, sel geen mes ent 74 
Hlooded areas in vicinity of, Lesser, Slaverlaken.es 2) fo sc4 0s 5 eer eens ne etnrns 78 
Rocky Mountain House Drainage Project...) ...-2.. «2 «:. 0G ENA, Teese. ee 79 
Big Lake Drainage) Project. cc cit oes cs ce Gisele ted Waved one Boyt taints teed totais Aire eee te 81 


Saskatchewan Projects— 
Waterhen: Lakeés) Projects .:, (om trates weeeeaer beeen Ait shies ate peste eth s toes rc Neu ecm ree gue 82 
Whttésand ‘Rivér’ Project hina cicimc. ee ain eerie in) iio real tic Maegan ei geno 82 
Hast (MOGSE RAMEE iss aye ese seals Se nes yee alic eds) Sialic kedse Lats 0 gab giies| (5. Motes satel slay eam ear i nUeTE 83 
Retaigane District. uaa Te a pala etsibtetel Severus! er" gua lave ciadsife a llerst (btsitask avai Meamercnc amet 83 
Southern Portion of Paneer DOs Crane oie cers ecu sites, ae.) ete ttl. 6 coll Lal igs Reh oll cs ues Meanie Sane 83 
Bie Muskere. ite i. 6 agus aia’ sei » (fa) each) Riepegghiohe vast ineateius es alkenten ro ieo mmc omma see 83 
Red Harth and. Mud’ Takes District tiene ascu incite e es cle ence ae eae ee 84 
Centre Moose Range Drainage DOM yt a. Setar eee), Neisdeseheie« <a ia & MACE Soro ae een 84 
Moosé: Range” CWest: (Project) oa. orc_ nese aise eco chetie sae tones) sino i COME cst te hte aC 
Ponass, Lake Extension: Projects. ici eecue us) Lcvsuteice We vcmeiey diet me ain aca) oe eae 87 


Manitoba Projects— 
Whitewater Lake: oo. cei clare er ed, TRC See se ties he cc Seigneur a 87 
Private Drainage | ProjectSic 4.2 2. } Sebel oe me eevee ee ee ee ee 88 


International Waterways Treaty ya osc liet hom tol ot men cee nae ete nee cen oe 89 
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RECLAMATION 


REPORT OF THE DIRECTOR OF THE RECLAMATION SERVICE, 
E. F. DRAKE 


CLIMATIC AND CROP CONDITIONS For 1920 


In the semi-arid belt of Alberta and Saskatchewan another dry year has been 
experienced, making the fourth in succession; 1917 and 1918 were dry years, 1919 
was even drier and owing to the decreasing stores of moisture in the ground, crops 
were practically a complete failure except where irrigation was practised. The 
year 1920 has been but little better than the preceding years. 

The winter of 1919-20 was mild, with the exception of a cold snap in the begin- 
ning of December and another near the end of January; there was fairly heavy 
snowfall but Chinook winds melted the snow quickly. The weather was thus ideal 
for wintering stock but, unfortunately, owing to the drought in 1919, there was an 
acute shortage of feed, and cattle losses were heavy. Spring ploughing was delayed 
by a heavy snowstorm on March 30 and in April there was exceptionally heavy 
rainfall, amounting in all to 4:37 inches. At the beginning of May the ground 
was so wet that it was impossible to engage in farm operations and much of the 
seeding was not completed until the end of the month. The following months were 
warm and very dry. In June there were strong winds and considerable soil drifting 
in certain areas with a consequent loss of about seventy-five per cent of the crop. 
Up to the middle of August grains and roots generally gave promise of a fair crop, 
but they could not stand the continued drought and gradually burned up. Another 
poor crop was the result. The rainfall from June to December was much below normal 
and the soil was so dry that fall ploughing and work on the land became almost 
impossible. It was another very disappointing year to the farmer and when winter 
commenced there was no accumulation of moisture in the soil. 

In the two tables which follow, it has been the endeavour to show the relationship 
between rainfall and yields of certain field crops in Alberta and Saskatchewan. The 
value of these tables is only comparative, for the crop yields shown cover the entire 
province without regard to the boundaries of the semi-arid area, while the rainfall 
records are those recorded at two points only; also no account has been taken of rust, 
hail, insect pests or other conditions which affect crops in localized areas. Neverthe- 
less, it is clearly shown that there is direct connection between precipitation and 
yield and that crop yield fluctuates in much the same ratio as rainfall. The results 
shown in these tables, while true of the province as a whole, do not fairly represent 
conditions in the semi-arid area where, as already stated, crop results for the most 
part were very disappointing. It is a fact, however, that in the semi-arid tract, since 
1915—a year of unusual rainfall and abundant crops—the precipitation and crop 
yield have both been considerably below normal because as the stored moisture in 
the soil decreased as a result of the succession of dry years, the fertility of the land 
was proportionately reduced. 
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TABLE SHOWING YIELD OF WHEAT, OATS AND BARLEY, FOR THE YEARS 
1915-16-17-18-19-20. 


ALBERTA 
Yield Average Average Yield Rainfall 
per price per price per acre per at Calgary, 
Crop and Year Acre Bushel Acre April to August 
Wheat— Bush. $ $ % % Inches % 
INOTIME yaa eee 22-501 1 002 22°50 100 100 11-563 100 
LOL 5 Aan eee Le. hy aees 31-12 88 27 39 122 138 12-27 106 
LOT Git paren pues ete pant shee. 24-99 oe 33 24 148 ikl 8°93 Trl 
LOT Tse ha sn ened at 18-25 1 74 obits 141 86 6°63 57 
[OLS SARS eS ans Penn wanes 6-00 1 92 ee 52 274 5°78 50 
1939 epee ee ouh o.oo. 3 8-00 Best 18 66 83 36 7°49 65 
LOD 0 Sia eee eet Beet 20:50 ib ays 31 16 138 91 9-42 82 
Oats— 
Normal 42-001 342 14 28 100 LOO Aa trat eral eee eee 
LQ U5 teers asian chee haan acts 45-91 31 13 97 98 2D intel ie iar stb ates Lies cient 
TOLG RA ae eal, PS aE: 48-11 46 22.138 155 UL Sg | OS REY SEN ha eee, 
191 ieee SR cant Ms a 34-00 63 21 42 150 Silay SRie hoe sas eee 
US Ae tae oie es cittomniec: Ot 22-75 73 16 61 116 5 Maes eppcaiaenne hed rates 8 
OTD Gees, NAR oe bata eeneccae 23°75 64 15 20 106 SESH SR A alli eee 
DEPADENS 5 pipet tact A Naeuee 1 Sen nu 37°25 36 13 41 93 SS lathe OOD eal Be ceeeeen 
Barley— 
Normal 28-251 502 14 12 100 L100 MSE EE Thee ree 
1915 eta eee 4 ohi.08 aan O2 oi 44 14 27 101 114. SPS see SEs ee 
LG LG siete leek eee ea 29-04 ae 20 62 146 LOB27 1) Seach see ee ne ae 
TOP Sere eee ee ee 22-00 98 21 56 153 TSONS BLES ae 
I9GISS Seay. eee AeA Cer 16-50 97 16 00 113 58 bia) smipnel eave di meee 
LOT Om eeeta cues cons een a 25-50 1 09 27 79 198 09 3c ee cee ee eee 
LODO Ferre ce aoe er eine eee ey 26-50 62 16 43 17 OB te ee cae 


1Average for ten years 1908-17. *Estimated. *Average for 30 years 1885-1914. ‘Results affected 
by frost 25th July, 1918. ; 


TABLE SHOWING YIELD OF WHEAT, OATS AND BARLEY, FOR THE YEARS 
1915-16-17-18-19-20. 


SASKATCHEWAN 
1 
Yield Average Average Yield Rainfall at 
Crop and Year per price per price per acre per Swift Current, 
acre Bushel acre April to August 
Wheat— Bush $ $ % % Inches q% 
Normal 18-50! 1 002 18 50 100 100 10-033 100 
SEN Seen. RAV DNEN LORI get os iene. ao 25-12 91 22 86 124 136 10-14 101 
LOTG Sere Ue. cetera coals Oe 16-34 1 28 20 92 113 884 14-09 141 
LOLT SSeS ES 2 hee 4 14-25 1 95 27 79 150 77 5°12 51 
LOTS gee 25 tee, Tee eee ae 10-00 1 99 20 00 108 545 5:62 56 
LOLOE Sart ote tc cries a mee 8-50 2 02 19 72 107 46 7°38 74 
1920 Geico. oe ine eee 1125 155 17 43 94 61 7°92 79 
Oats— 
INOFING act eet pe aes 38-251 342 13 00 100 100 |...) wate aoe 
1915. BA. oo ae ae Zo BR 43-48 32 13 72 106 W014 vl. a a eee 
191 Gates vahteet yee ope cee at 43-06 46 19 81 152 TS 5 | sediceaee te ee eee 
1D A Beer WON Ube heen ie 27-25 62 16 90 130 yh its Pree yn Preto os 
LOL SURE 0 AAR Oe SORE, EWE de 21-50 70 15 05 116 569 tl, oS BP Oe 
[O19 Aaa: Bers coy gee 23-10 70 16 23 125 63: | |, ssn ee ae lean ters 
TODO REE eregrs ey 01, hae ae eee 27-70 41 11 36 87 PT IA Caio Sek a: 
Barley— 
Norm alute.anate. “Bek 26-751 502 13 38 100 100) faced. ae le. Biers 
RYN Ese ee nat: Way tear ome 31-74 46 14 64 109 LIF | Sta ©. eine eee 
TOL ra ie ee nee eee as 27-00 77 20 79 155 101 OS Ray ee ie eee 
LD AS: oe WAGES nea ie dee Nee 21-00 1 00 21 43 157 TOS Ree seis te 
1D Lares ated, Sen ean ie 17-00 88 14 96 112 Gi.) Poke Sa ae eee 
TOO eee ss eo, Vance ray eee 18-20 1 08 19 66 147 68 54S 205 atk eee 
LOQO SS ee 2 ce eis cil FOnee 20-25 66 13 30 100 V5 tik re I het se 


' 1Average for ten years 1908-1917. Estimated. *%Average for 30 years 1885-1914. ‘Results affected 
by rust. ®Results affected by frost 25th July, 1918. 
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IRRIGATION 


The year 1920 has been the fourth dry year in succession in the semi-arid area 
of southern Alberta and southwestern Saskatchewan. As a result the settlers are 
becoming insistent in their demands for irrigation as the only remedy for the 
insufficient rainfall and blowing away of the light top soil by the frequent heavy 
winds. 

The Dominion Government, which administers the surface water supply in the 
Prairie Provinces, knowing that the available supply is not nearly sufficient to serve 
all the lands which need irrigation, has always endeavoured to see that appropriated 
water was put to beneficial use and not wasted. As one dry year followed another and 
the necessity and value of water for irrigation purposes became more and more 
apparent, this policy led to the making of extensive surveys to determine the lands 
best suited for irrigation and to discover the best method of serving them. This, 
in turn, made necessary the investigation and study of stream flow and storage 
possibilities. Then in order to make it possible for the farmers living in irrigable 
areas to co-operate and organize into irrigation districts, the Government, through 
its Reclamation Service, went further and made complete surveys of a number of 
tracts, designed the canal systems to serve them, and prepared preliminary plans and 
estimates of the cost of the required works. All this information was turned over 
to the people in the districts as soon as they were organized sufficiently to use it. 
To insure the allotment of water to lands where it would do most good and to protect 
the extensive surveys completed and under way, an Order in Council was passed on 
September 6, 1919, reserving the unappropriated waters of certain rivers and streams 
in southern Alberta until investigations could be completed over the whole area 
tributary to them to determine where and how these waters could best be applied to 
beneficial use. 

In 1919 negotiations took place between the Minister of the Interior and the 
Government of the province of Alberta in order that a definite understanding might 
be arrived at as to the responsibility of each for the survey and further development 
of irrigation projects within the province. As a result it was decided that the 
Federal Government would continue to make surveys and exercise supervision as 
heretofore, but would not assume any responsibility for actual irrigation develop- 
ment beyond this. The Provincial Government, having this assurance from the 
Dominion, has interested itself in development beyond this point and by passing a 
new Irrigation Districts Act in 1920 (amended at the session of 1921) and by 
appointing an irrigation council to supervise and assist in the development of 
districts, has made it easy for settlers in any area, after they have been assured of 
the willingness of the Dominion Government to grant a water right, to organize and 
proceed with the necessary development. Under the provisions of the Act above 
referred to, several districts were erected in 1920 but a difficulty occurred when one of 
these, the first to complete preparations and endeavour to raise money for its further 
development, found that, in spite of the favourable reports of Government and 
consulting engineers who had investigated the project, it was not possible to sell their 
irrigation debentures although the lands in the districts were fully pledged as 
security. The Provincial Government has since made arrangements to guarantee the 
bonds of this district and of others which may be favourably reported upon by their 
consulting engineers. This removes the last obstacle and now, with the settlers 
calling ever more loudly for irrigation, with the line of responsibility between the 
Dominion and Provincial Governments and the people definitely settled, and with 
the way to safe and sure financing opened up, there should be substantial development 
of irrigation in southern Alberta. 

In 1919, plane-table surveys were made of a number of irrigable tracts which 
had been previously located, and comprehensive investigations and studies were made 
to determine the best methods of storing and distributing flood waters to serve these 
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areas. This work was continued in 1920, when nineteen survey and inspection parties 
which were sent into the field obtained information that will permit of the working 
up and designing of several large projects. 

The following projects, which have been completed and are in full or partial oper- 
ation, not only serve as object lessons of the advantages of irrigation, but are 
producing crops and feed each year which are helping greatly to stabilize conditions 
throughout the whole of the semi-arid district :— 


Canadian Pacific Railway Projects :— 


Western Section, irrigablel!s, Bi. alee e le ae eee, Oe ae 231,000 ac. 

Hasterny; Section, drnigable gue se siceee aes) eae. Coed SEI 400,000 ae. 

Lethbridge Section, irrigable. ee Se CRIES <A REIN Sirti 130,000 ac. 

Canada Land and Irrigation Co., irrigable. bale Bi Sees aM RSet da pepe «Site 202,000 ac. 

Taher Irnicaton Districerirnizableucume « weenie. tml. « cele oeimeee ee. SRe - 17,000 ac. 

Private projects (small), irrigable. . BANS No ee ek Cy aire, | Fora ete deuseMe. 5 106,000 ac. 
Total. of. tis sie <cMeGPet hate, Pete oo Min.) t namaiaee te, sem Role Mie tes UTE On cena t 


Suryeys, reports and estimates have been completed by the Reclamation Service 
in the following districts, the settlers of which hope to be able to commence construc- 
tion work during 1921 :— 


*Lethbridge, Northern Irrigation District to irrigate.. .......... 105,000 ac. 

Unitedelrriga tion District LomErie ate seer ere oe. cole ee ena 23,000. ac. 

Meéedicinejiat, Southern District ecOrtr so uCerm wcaseie ore melon ile ci te eenen 5,400 ac. 

MedicinetHlat,. Hastern Districtttonrricare ss ier cence se eee ones eee DO 0 0maes 

Miueleod District... .. SRWAUE SOP) Aen coon EOS, LES Freed iN eee 80,000 ac. (estimated). 
Total. Sieh ie afi BoLgN gee RG AR meu euch laches cla allie, GN Sree dtp asta Same Semen STR AMAT eh 0) OCA 


Surveys have been made and estimates worked up in the Pte te districts in 
which active organization is only in its preliminary stages :— 


-cUlaw-Lomond, to irrigate approximately.. .. . sie Mee ate peta eee 100,000 ac. 

Lethbridge, Southeastern, to irrigate approximately. . RE ee aD Be 8 6 350,000 ac. 

Barons-Carmangay, to irrigate approximately. ciate ie iaed amar hPa iS | ah 2278 18,000 ac. 

Rocky=Couleestorinrigaterapproximiacelivegeumare a eueer reer ia) 2 cen oneenr rc mate 12,000 ae. 
Totals wre A ORES Ras, ee te, CPOE STS, ORR Oe Oe Boe del minis (PROC) Our ces 


Survey work under way but not completed includes the plane tabling of certain 
comparatively small areas in the Lethbridge Southeastern project and the final survey 
of several small projects lying west of the town of Pincher Creek, preliminary surveys 
of which were made in 1920. Surveys of very large tracts of land lying north of Red 
Deer river and south and west of the city of Saskatoon, in what is known as the North 
Saskatchewan project, are also under way. Reconnaissance, location and level parties 
will do considerable development work in this district during the present field season. 

The work done in each district is outlined more fully in the report of the Acting 
Commissioner of Irrigation, which is submitted herewith. 


HYDROMETRIC SURVEYS 


Pursuant to the policy of the department to consolidate and co-ordinate the 
work of its various branches, the work of hydrometric surveys in the provinces of 
Alberta and Saskatchewan was transferred on July 1, 1920, to the Dominion Water 
Power Branch, while the Reclamation Service was made responsible for federal 
interests pertaining to reclamation (both irrigation and drainage) in British 
Columbia and Manitoba. This rearrangement of responsibility in connection with 
hydrometric surveys and reclamation work has made possible a higher degree ot 
specialization of work and standardization of methods, with consequent economy and 
satisfaction to the Government and the public. The transfer of hydrometric survey 
work to the Dominion Water Power Branch involved the transfer of the hydrometric 
field and office staff of the Reclamation Service and of practically all of the hydro- 
metric equipment, including the rating station at Calgary. The new arrangement 
provides for the closest possible co-operation between the Reclamation Service and 
the Water Power Branch in all matters of common interest. 


*Now under construction. 
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DRAINAGE 


The year 1920-21 was the second season of the operation of the Drainage Division 
of the Reclamation Service. Although the provisions and the working of the Federal 
Reclamation Act and Drainage Regulations and the similar Provincial Reclamation 
Acts are but beginning to be known by the settlers in Alberta and Saskatchewan, 
where there are extensive areas of lands requiring drainage, increasing interest is 
being shown in drainage as evidenced by the numerous applications and petitions that 
are being received from those desiring to reclaim small areas of swamp lands, and 
from communities suffering from flooded and wet conditions. 

These laws are proving to be admirably adapted to encourage the reclamation 
and highest development of swamp lands in Alberta and Saskatchewan, more 
‘especially in the northern parts where drainage is most necessary. Several districts 
in which our engineers have made investigations contain ag high as 50 per cent of 
land that is practically worthless until efficiently drained. Much good land that is 
at present inaccessible except in winter, on account of intervening swamps, cannot 
be made available for settlement until roads are made possible by the drainage of the 
adjacent lands. One extensive district, in particular, abounds in abandoned homesteads, 
and on account of the wet conditions patented homesteads have frequently changed 
hands during the last four years at prices varying from $2.50 to $9.50 per acre. The 
new owners now realize, as did those before them, the futility of attempting to work 
their farms at a profit on account of the amount of land that is unproductive through 
wet conditions and timbered swamps. 

These northern ‘areas are best adapted to mixed farming, dairying and cattle 
raising, and for a farmer to exist, let alone make a decent living, more hay is required 
than can be obtained on his own homestead. Men engaged in the ecattle-raising busi- 
ness have found that, while feed is fairly plentiful for their needs in summer, sufficient 
hay cannot be found locally to ensure the wintering of their stock. Conditions were 
‘such, before the approval of the Drainage Regulations, that farm after farm was 
abandoned and the raising of cattle was fraught with too many risks to encourage 
further development. This very common and widespread disappointment and despair 
of settlers in many localities is now undergoing a change and many who were on 
the point of leaving the country have been encouraged to stay by the possibility being 
opened to them of purchasing swamp lands from the Government under conditions 
of drainage and on terms that appear satisfactory. 

Active and energetic drainage pioneers are invaluable for the development and 
progress of this north country, and every encouragement should be given to expedite 
the work of drainage reclamation; in fact herein hes the only hope of converting vast 
and practically worthless areas into profitable farming districts. Although precipi- 
tation is commonly abundant for the growth of farm crops in the northern parts of 
the provinces, the rain does not always come when most needed and it is often found 
that a system of irrigation or spring flooding can be combined with drainage at little 
additional cost, thug ensuring an ideal condition—drainage and irrigation hand in 
hand. This combination of advantages is, wherever possible, receiving the attention 
it deserves. 

Every drainage scheme successfully carried out by a legitimate settler, making 
his hving and home in the district, constitutes a new link in the chain of prosperous 
development of the country, produces additional revenue to the province and to the 
railways, and assists in opening up further territory for settlement. Drainage here 
is in its infancy and the methods encouraged and permitted to-day will 
have a far-reaching effect on the future development and agricultura! character and 
prosperity of the areas included and associated with the various drainage projects. 
Surveys are made and plans prepared by experienced drainage engineers who permit 
no slipshod, inefficient methods. Every scheme is studied and planned with a view 


| 
' 


6 DEPARTMENT OF THE INTERIOR 


to the best and most economical development of the land involved. No partial 
reclamation for the sake of saving in cost and labour is permitted where a more 
truly economical result is obtainable by more costly or extensive works, and many 
applications have not been favourably considered where the land applied for, formed 
merely a portion of a more comprehensive scheme, too large or too costly to be 
efficiently carried out by an individual settler. Such a comprehensive scheme, if 
found feasible and desirable, would be recommended for the consideration of the 
Provincial or Federal authorities. 

The sale price of Crown lands is always likely to be a controversial point between 
the Government and the prospective purchaser, but valuation by an experienced 
engineer, taking into consideration all the conditions relating to quality of soil, 
proximity to town or railroad, climate and the estimated cost of the necessary drainage 
works, should be sufficient to ensure a fair deal in the interest of the public and in 
justice to the applicant. At the present time considerable allowance should be made 
in favour of the applicant, who is in the position of a pioneer, spending possibly the 
best period of his life in assisting in the opening up of a new country, experimenting 
on the best treatment of land after drainage, the best crops to grow and methods of 
tillage, and the results of whose labours will be a guide and help to others. Many 
of these districts, though reasonably near a railroad, are quite inaccessible by any 
kind of vehicle until after freeze-up. Living is commonly accompanied by many 
discomforts and hardships and the conditions are such that it would be almost criminal 
to attempt to bring up a family amidst such surroundings. These pioneers are not 
only reclaiming land that they may make a decent living, but are assisting materially 
in opening up the country for others, making intercommunication possible, winter and 
summer alike, and giving an added value to lands in which they have no interest. 
All this should be considered in fixing the sale price of Crown lands. 


Besides the large number of small schemes, twenty-nine large drainage schemes 
were investigated during the season, eight of which, having proved feasible and in the 
public interest, have been recommended for construction. Two proved feasible but 
were not recommended for the present on account of their not being as desirable and 
urgent as many of the others. Eleven were recommended for further and more 
detailed investigation. Eight proved to be not feasible or desirable. 


Of the two recommended for construction in 1919, one, the Waterhen Lakes 
Drainage project, is now in course of construction. 


The schemes recommended for construction would in the aggregate make avail- 
able 12,000 acres of land that would be at least of equal value to the best lands in 
the districts in which they are situated, and on account of the large accumulation 
of plant food that is commonly found in the beds of lakes and swamps, would 
probably be of more lasting fertility. The margin of profit from the sale of these 
lands when reclaimed would, it is estimated, not only defray all expenses of 
engineering and construction but usually be a source of considerable profit, while the 
indirect advantages of opening up new territory, making the country more habitable, 
making good roads possible and improving the agricultural condition of the adjacent 
lands would be of far-reaching and permanent benefit. 


There is great need of more reconnaissance work to ascertain the potential 
agricultural value of the vast areas still unproductive and largely unsettled lying 
within reasonable distance of railroads. 'The reclamation and settlement of these 
areas would undoubtedly contribute much towards placing the railroads on a paying 
basis, would encourage the influx of a better class of settlers and would put an end 
to the uneconomical but too prevalent practice of widely scattered settlement beyond 
reasonable distance from existing railroads and markets. 
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Although this report is intended to cover the fiscal year ended March 31, it is 
but fitting that reference should here be made of the death of Mr. Ralph J. Burley, 
Assistant Director and Chief Engineer of the Drainage Division of the Reclamation 
Service, which occurred at Cressy, Ontario, on April 14, 1921. 

Mr. Burley entered the-service of the department immediately after his gradua- 
tion in Applied Science from Toronto University in May, 1902. From 1903 to 1916 
he was attached to the staff of the Commissioner of Irrigation at Calgary, Alberta, 
where he acquired a varied and thorough knowledge of all phases of irrigation engi- 
neering. In 1916 he was transferred to a wider field of usefulness on the staff of the 
Superintendent of Irrigation at Ottawa, and in April, 1919, was appointed Assistant 
Director and Chief Engineer of the then newly organized Drainage ‘Division of the 
Reclamation Service. 

Mr. Burley was a capable engineer of wide experience and sound judgment and 
his loss to the department and the public service will be seriously felt. His death at 
the early age of 39 years is deeply regretted. 


REPORT ON IRRIGATION SURVEYS AND INSPECTIONS FOR YEAR 
ENDED MARCH 31, 1921 


By V. Meer, B.Sce., A.M.E.LC. 


Following the precedent established during the last two years, a summary only 
of the reports of various members of the staff is submitted. The originals are on 
file in the offices of the Reclamation Service at Calgary and Ottawa for the informa- 
tion of those desiring more detailed information regarding the work. 


GENERAL 


Although the rainfall was not up to normal in southern Alberta this year, it was 
fairly well distributed during the growing season, making the conditions much morc 
favourable for crop production than during the previous three years. Notwithstand- 
ing this the demand for irrigation, as indicated by the applications received, was 
nearly as great as during the previous year. There were 191 new applications 
received and recorded this year, as against 206 during 1919-20 which was the largest 
number ever received during one year. 


ORGANIZATION 


The work of the office has been heavier this year than during any previous year 
of its existence. Exclusive of the Hydrometric office, which was transferred to the 
Water Power Branch of this department on August 1, 1920, ‘tthe staff during the 
field-season, when up to full strength, was about 240, but this was reduced to sixty 
during the winter. In order to accommodate this staff it was found necessary to 
secure part of the fourth floor of the Lancaster building. This space is now occupied 
by that part of the field force which came in for the winter and the temporary office 
party connected with the large surveys, about thirty in all. 


WATER ADMINISTRATION 


Revision of Records.—Owing to the large amount of current work it has been 
impossible to make as much progress as was expected in revising old records, but the 
relative priorities have been determined in consultation with the Ottawa office, and 
in a short time it should be possible to replace the stream folio register and other 
books by the new water administration records which will then become the official 
records of priority. 
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Water Quantities—In addition to indicating the priority of a scheme the licenses 
are required to show the quantity of water which may be diverted and also the rates. 
of flow at which diversion may be made at low, high, and flood stages. In order that 
these figures may correctly represent the value of a license, exhaustive studies are 
necessary, based on hydrometric and other records. Preliminary steps have been 
taken with a view to preparing a run-off map of Alberta and Saskatchewan. 


Water Administration Maps.—Large scale maps showing the outlines of irriga- 
tion and other schemes are now in preparation and are essential for a proper study of 
water questions in certain districts. ‘These maps are being traced on sheets corre- 
sponding in size to the sectional sheets published by the Surveyor General, but are 
drawn to a scale of one inch to the mile with index maps to a smaller scale. It is 
intended to revise these maps as may be necessary from time to time and it is expected 
that they will be of service to other branches of the department. Blue prints of 
particular areas can be supplied upon request. Twenty tracings have already been 
completed in addition to forty rough drafts in process of compilation. 


Hydrometric Surveys—Although the officers and records of the Hydrometric 
Service are still available for consultation, the recent transfer of this staff to the 
Water Power Branch will increase the amount of correspondence, especially with 
regard to gauge height observations and measurements on irrigation ditches. The 
measurement of ditches will need special attention in the near future, both as a 
matter of record and for the purpose of field administration. 


Dwwersion Changes.—Owing to physical changes due to various causes it is often 
necessary to alter the position of the intake of an irrigation scheme or other works 
constructed under the Irrigation Act. When these changes are of small’ extent and 
will not affect other interests it has been the practice to sanction them without much 
formality, but in recent years there have been several cases where dams have been 
washed out and pumping schemes have been installed in lieu at a considerable distance 
from the original intake. 


In order that these schemes may be legally reconstructed, provision has now been 
made by regulation for applications to be made on regular forms and thoroughly 
investigated to insure that no other interests will be prejudicially affected. It will 
then be possible to approve these applications either with the original priority or 
dating from the subsequent application according to the circumstances of each case. 


P.C. 1859.—On the 6th September, 1919, an Order in Council was passed 
(P.C. 1859) reciting the fact that surveys had demonstrated or indicated the feasi- 
bility of utilizing practically all the surface water supply in southern Alberta, 
not otherwise appropriated, in irrigating large areas of land in that district. In 
view of the inadequacy of water supply to serve all the lands that might be bene- 
fited it was considered desirable as a matter of public policy that the available 
supply should be so allocated as to serve the largest possible area of land to the 
best advantage and in the most economical manner, having regard to the aridity of 
the various portions of the district, the cost of delivering water to them, and the 
carriage losses incidental thereto. 

The order reserves all the unappropriated waters of the Oldman river and the 
Milk river and their tributaries in the province of Alberta, but does not preclude the 
granting of rights to divert water directly from such streams for domestic, muni- 
cipal or industrial purposes nor for the irrigation of areas not in excess of 640 acres, 
when the land to be irrigated is not more than one mile from the source of such 
diversion and where application is made in accordance with the provisions of the 
Irrigation Act. 
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The above order was subsequently confirmed by an amendment to the Irrigation 
Act. Its practical effect is to protect small schemes by permitting them to be dealt 
with immediately, while deferring the granting of priority and allocation of water 
for the larger schemes until they have been thoroughly investigated. 


Duty of Water—The duty of water, or the amount required to irrigate an acre 
of land, was originally fixed at one-hundredth of a cubic foot per second throughout 
the irrigation season. This was equal to a depth of about three feet, but the regu- 
lations were subsequently amended to provide the equivalent of about two feet 
depth of water. 

In February, 1919, the regulations were further changed to provide for a quan- 
tity equal to a depth of eighteen inches on the land, measured at the farmers’ head- 
gates. It is not, however, always possible to obtain this quantity of water without 
the construction of elaborate works at prohibitive cost, and recent practice has been 
to regard this depth as a limit to the quantity of water which may be granted for 
irrigation purposes. 

It has, however, been understood that no sale of land will fy made when the 
average supply of water is less than the full legal duty on the area required to be 
irrigated by the regulations for the sale of lands. It has also been required that all 
large schemes shall provide the full duty of water, but at the present time one or 
two schemes are under consideration which contemplates a more extensive distribu- 
tion of the available water. Jn such cases the licenses and the plans will clearly 
set forth the limitation in the supply, and storage will be provided so that the supply 
to the consumers will be suitably distributed throughout the irrigation season, 
whether for the full duty or a smaller quantity. 

Owing to the urgent need for water and the short duration of flow in certain 
districts grants may now be made on the basis of the quantity which can be 
diverted through the works as designed and beneficially used during the period of flow 
available on the stream. Whenever possible dyking is provided and beneficial use 
ean often be made of twelve inches or even eight inches of water for the irriga- 
tion season in localities where there is a general scarcity of moisture throughout 
the year. 

In issuing a certificate under section 33 of the Act, “ Utilization” is defined 
as the beneficial use of water for the purpose named in the application. 

As the demand for water increases it becomes necessary to limit the grants 
to practical quantities, both for purposes of administration and in order that the 
licenses may correctly represent the estimated limit of available supply and the 
period during which it is generally available. This information is of value to 
persons who may wish to purchase lands comprising licensed irrigation schemes. 

Preferred Purposes—By an amendment to the Irrigation Act (chapter 37, 
section 4, 4-5 George V), it was provided that, subject to priority, applications 
should have precedence in the following order, namely :— 

1. Domestic purposes. 
2. Municipal purposes. 
3. Industrial purposes. 
e Irrigation purposes. 
5. “ Other ” purposes. 


A further amendment Pohahrer 55, section 4, 10-11 George V) provides that 
upon application the minister may cancel an earlier grant in favour of an appli- 
cation for a purpose having precedence in the foregoing order. 

The object of these provisions is to permit a municipality or railway company 
to acquire a water right by compensating the original appropriator and any other 
interests which may be affected. Four such .applications are now under considere- 
tion. 
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New Applications——Owing to the exceptionally dry conditions in 1919 there was 
a very large increase in the number of applications received for purposes covered 
by the Irrigation Act. These were more than twice the usual quantity and the 
large increase has been sustained during the year 1920, with no signs of diminution. 


Field-Work.—In order to clear up doubtful questions of fact it is necessary to 
co-operate very closely with the field inspecting engineers, especially during the 
winter months when questions can be discussed personally. The water administra- 
tion engineer has, in addition, made four inspection tours during the year. 


Future Administration.—The chief object of revising the records and readjusting 
the existing licenses is to define all water rights as clearly as possible so as to reduce 
the probability of future disputes between water users. 

At the present stage of development the demand for water is not sufficient to 
justify an elaborate field organization of water masters, but the senior inspecting 
engineer has been appointed a water master under the authority of section 34 of the 
Irrigation Act. He has been empowered to receive complaints of alleged improper 
or excessive use of water, and’ to inquire into the circumstances of all such cases 
or other cases which may become known to him and to take such action | as may be 
necessary and legal to remedy grievances. 

The duties of a water master are in large measure discretionary, and under the 
present conditions the inspecting engineers are in the best position to explain the 
requirements of the Irrigation Act and to advise irrigators as to their respective rights 
and obligations. 

The water admminisieatien office staff consists of two engineers, one draughtsman 
and one clerk-stenographer, working in co-operation with the field inspection staff 
and is under the supervision of ‘Mr. J. A. ‘Spreckley acting as water administration 
engineer. 


INSPECTION WORK 


Special Inspections—Domestic, municipal, industrial and irrigation. This work 
was carried out under the immediate supervision of the office engineer, Mr. P. J. 
Jennings. The office engineer supervises the work of all inspecting engineers and 
particularly the special inspectors for Alberta and Saskatchewan. He sees that for 
each tour of inspection the inspections are properly grouped as rcgards economy of 
time, travel, expense and the urgency of a special report. During the year the office 
engineer examined and checked one hundred and ninety-six plans of all descriptions, 
including fifty-two descriptions of right of way. One thousand four hundred and 
thirty-six letters dealing with engineering subjects were written and four hundred 
and sixty-three reports were dealt with. 

Mr. Jennings’ report outlines the work carried out by the six inspecting engi- 
neers acting under his supervision and from the figures quoted the following is a 
summary :— 

North and East Cypress Hills District—Mr. M. H. French— 

Inspections—127 
South and West Cypress Hills District—Mr. C. M. Moore— 
Inspections—150 
Calgary and Cardston Districts—Mr. R. H. Goodchild— | i 7 
Inspections— 63 
Alberta Special Inspections—Mr. F. R. Burfield— 
Inspections— 94 
. Saskatchewan Special Inspections—Mr. Angus Smith— 
Inspections— 73 
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Owing to the continued large increase in the number of applications received 
for water for irrigation purposes and the requests for surveys and plans, the district 
engineers were unable to inspect old licensed) or authorized schemes—unless it 
happened that they were in the immediate vicinity and had time to spare. During 
the past year this increase has been maintained and is now more than 100 per cent 
over any year prior to 1919. A very busy field season for 1921-22 is therefore antici- 
pated. 

It has been found necessary to call upon the district engineers for more detailed 
information regarding watershed areas, boundaries and physical conditions than has 
been done heretofore, owing to the critical condition of water supply in many of 
the drainage basins. This naturally entails spending more time on these inspections, 
but the information obtained is of inestimable value in determining the amount of 
the grant to be recommended and will constitute a valuable record in connection 
with future applications in the vicinity. 

During the coming year it is proposed to have the district engineers instal diteh 
gauges on many of the schemes diverting from streams where the supply has appar- 
ently been fully appropriated. These gauges if regularly and properly read, will 
furnish valuable information as to the quantity of water being diverted and act as 
a check upon the stage of flow during which the diversions occurred. in making 
a start on this work it is fully realized that many difficulties may have to be solved 
before satisfactory conditions are attained and reliable information secured. For 
instance, there is wasted, annually, an enormous quantity of the water which is 
actually diverted at the headgate. This condition cannot be rectified until the time 
arrives for carefully administering each drainage basin, which will entail appoint- 
ments of additional water masters. In some of the drainage basins this time inay be 
said to have arrived, as all available stream flow has been appropriated and many 
applications remain which cannot, under the existing system of administration, be 
supplied with even a small quantity of water. 


DISTRICT OFFICES 


The ever-increasing number of applications for irrigation investigations and 
surveys has brought up the question of suitable office accommodation for our engineers 
within the districts where their work lies. Arrangements have therefore been made 
establishing district offices at Medicine Hat and Lethbridge for the use and conven- 
ience of district engineers and the public. These offices have been equipped with the 
necessary office furniture and equipment to enable our engineers to work up their 
field notes, draft pencil plans and write their reports. 


DOMESTIC WATER SUPPLIES 


Seattered throughout the provinces of Alberta and Saskatchewan are a large 
number of small reservoirs in coulees or on well-defined watercourses, built by the 
farmers or ranchers entirely on their own property and for purely domestic require- 
ments. The object of these reservoirs is to store a small quantity of the early run-off or 
storm water from heavy rains. The dams are invariably built on watercourses 
which have no regular discharge beyond that due to snow or veriodical rainstorms 
and which are dry most of the year. Our inspecting engineers therefore encourage 
the farmers who have constructed such works to secure water rights under the 
Irrigation Act. They also explain that while in most cases the existence of the 
reservoir may not at present interfere with other rights, there is always the possi- 
bility of newcomers filing applications for diversion and storage above or below 
them—which might entirely deprive them of the possibilities for future storage 
and of the legal means of obtaining any. An estimate of the cost of filing memor- 
jals and plans is generally given at this time together with an outline of the proce- 
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dure to be followed. In most cases the total cost does not exceed twenty dollars, 
i.e., ten dollars for the license and ten dollars for survey and plans. Advertising 
is as a general rule waived and the filing of plans can also be waived at the discre- 
tion of the minister. 


MUNICIPAL WATER CONSUMPTION 


Records of the daily water consumption for the principal cities and towns in 
Alberta and Saskatchewan have been tabulated for each town, and the monthly 
and yearly averages obtained. No returns have been received from the city of 
Calgary owing to the fact that their system is mostly a gravity one from the Elbow 
river and no measuring devices have been installed. Returns for the portion of the 
city served from the Bow river by means of pumping would not be of particular 
value as the area so served varies according to conditions at the headworks of the 
gravity system. Only incomplete returns have been received from the town of 
Kamsack and these were not considered worthy of inclusion in the yearly summaries. 


Cities and Towns in the Province of Alberta—Daily record of water consumption in 
Imperial gallons for the year 1920. 


Bassano Carmangay 
Population 1,000 Population 400 
Month Daily Per Per Per Per , Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic {dustrial} other all for 
Month _|purposes|purposes|purposes|purposes Month |purposes|purposes|purposes|purposes 
January..... LAST SAE 2 eC | 4 Stee ete eee 148-3) ee 12,000 267 Oli ee ae 2-9 PAU EY Pee De 
February; 040,820 |.20,yentete hee at eee 140-8 oe 10,758 De ga 1-0 20°8\. cane 
Marc hana LES ZOO eo eA am |, ca nee| hee areca 168 -17llheereeeree 11,600 77 es Ol han erie Lee Ne, bee 29-0 4-0 
AND 5e 169K OGOl Learn ee ill ane 1169/0 eee 14, 00.0 2 li) | eerie: 9:3 35-4 4-6 
Maver 117500 01 yeueewe sal Shee ed ee ee YU) a ae 13,206 Dice 2-8 31-8 1-2 
Une eee ATS ASCO meno ree Se Allee 38 25) ee ree 12,827 SOO, Bee Gell Me see 31-0 2-5 
July Ae RED PAS ae | Oe RT rege, oe 17 Lee 12,800 PDL eee ee || eames ee 27-9 3-3 
August...... LT 90 ON ee ey eee aetna 1573 O| eee ae 12,000 20: Oh eee cen yee ee 30-0 5-0 
September.. 1615166). gee sll” eet cee ee etn 161-25 12,800 25 aes 1:3 32-4 1-6 
October..... LOSS ORO, pect esitys eat oer alll ere oe ne 16520 eee ag 12,000 25:0 a See SPN eee ee eae 27-1 1:6 
November} 15030 G0|\ sett: threes eerie eee 1.5050 )\eeeeaeeeee 14, 068 PASM AD = aren 5-0 33-9 1-6 
December.. 13.0500: Peirce wa rae ones accent 130)-0) Rete 11,613 PACE: teloeai hn ane 1-6 29: Olena 
Av. for year ey Ai) eee raee | ae Nea ah eee 15820 )le eee ee 12,474 DO'S 2)| sera Se ae *3-4 3033) eeeee 
* 7 months. “ 
Athabaska 
Population 400 
Month 
Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |coumted 
the mestic | dustrial] other all for 
Month _ |purposes|purposes|purposes|purposes 

J ADUAT Ns atc trod sees tay Sea Rae ene HR eG ee ee 13,556 Se Ol are REG | ants setae 3320 ||ae memes 
Pebruary ce ti... meres Pee ee eee RIGA GE gre i Wed eps SS 20,215 DUPDIReeen ee. allae-s See 50: 5s her eee 
IM amelie cissoayeac cuit aad PER TR OR tae ee te erate ie 18, 988 RN ees ies eed peace oe ANTis Ail ior atest 
ADIL oy cosh aati So aL ake LE et REG Sec GPO Sr a A) paar Se OS 19,375 BS oA ot ne es ahem ewer 48-4)...... Ne 
Mays, PRET She SAE. can? SOON | eS te. eae Gea A me 16,572 ZA ree eee SR ere a da - 41-41 eas 
FUT Fc a ise deen Sissies eg RET ly AEE ens a ee eee he 21,708 bY so ea NO a aN 64° 2) ee eee 
Joly et Se eae eA a ee ear ation) th Say) cen oe 22, 984 Sette es | Pema trite Dil elena ere 
AUDIT. Sry Ae tee alaceacs PRT eos rt ager coc ar Ege Check oe ee ae 24,960 VARY SBA patie ey las Se 6254 een eee 
SepLem berser mata: Ae: eee ee oe enc CLO ae MO an 16,166 AQ 4 | Pa: ee = eek see AQ 4 eanae 
October. eke Mera os het ATE es ca ee a an res a 10, 564 2 Gc ON need eg: 26 24k eer 
Novem berger se ie erate mee eee aie ale ee meee 9,625 DAS irene] caine De Ti Ree ere 
DIECEMDG Rs FF ue Pes aches ee ee ee ee i a 18,145 ar) Ce REE 8 Oo ARF 4 be Bla ea tee 
Average for year....... she Nasa RE escent ee he eee oe EE 17,738 AAS 3) TRA PAETAA NS Ae pe ie 44531) ihe 
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Cities and Towns in the Province of Alberta—Daily record of water consumption in 
Imperial gallons for the year 1920.—Continued. 


Edmonton Lethbridge 
Population 60,000 Population 12,000 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average Head} Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial} other all for 
Month |purposes|purposes| purposes] purposes Month _|purposes|purposes|purposes|purposes 
January..... 6,485, 258 55-9 24-8 19-0 09 -:7|| ae eee 1,558,451 87-3 OO Pollet ater PAD oe aes ste 
February 6,337, 655 55-9 24-4 17-1 07:4" eee 1,431, 682 78-6 BCR ln ns sear IO Soo ae 
March...... 6,306, 806 55-1 4323 17-6 96-0) eee 1,486,709 81.9 OS lle see ee 1 02 | eee aia 
April. si... 6,227,566 54-8 24-6 16-3 05-7 es oanas 1,397,566 80-6 Bo. Ol wea ® pas) eet ae 
MEY sera caen 5, 848, 419 52-6 22-3 14-5 S9c4 |) eueeter 1,380,806 77-3 34/0) eee eS eerie aye = 
Vanes. 6,949,933 53-8 23-1 14-6 OL: 2 eee 1,499, 966 117-6 31-2 3:8 GWU ee aad 
uly este 6, 298, 741 55-9 23-5 17-3 OGs:7|t. sear 1,820,161 101-8 32-5 j2-2 14655 eee: 
AUCUst.. 2: 6,179,032 55-4 23-3 16-4 5 endl fit eae 1,958,483 113-0 36-2 8-2 ISON 8 Se 
September..| 6,026,866 54-7 23-1 14-8 OQ 2S Gls wee 1, 668,900 103-0 32-1 3-2 13825) enero 
October....| 5,959, 644 54-5 22-3 14-3 te Oa irae ER 1,523,096 85-0 BOOA sale erste iPod la’ Be one 
November..| 5,990,866 54-6 23-1 14-5 Qed cee ee 1,552,366 90-8 SOE 2 eae 2050 eee ee 
December..| 6,167,355 53-1 23-5 18-2 D4 Sita eo 1,451, 258 85-0 BPAOH eB eis lae 17:5 eee 
Av. for year] 6,231,511 54-7 23-4 16-2 4ST ee ee 1,560,787 91-8 35-1 *6-8 NAS Cae er ae 
*For 4 months. 
Medicine Hat Redeliff 
Population 11,000 Population 2,200 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial] other all for 
Month _ |purposes|purposes|purposes|purposes Month |purposes|purposes|purposes|purposes 

January..... wh OL eB |. asec sa By eRe FS as er 206-4 ee 219,887 86-1 UGA ee 1OO=S| eee 
He Druanvey ie LoO plac te woes [tate Sens hPieeae a. 194 eer 207,483 82-2 13: Lae sae CHD Ro sosee 
Marche tans. OC) Gly 220 eee yer tae ives (sac | reise ieee 180.43 |e eer: 202,306 80-7 MESA Wii es ac tao OTS eae ayers | 
Apr see LOO SIS SO ae arse act atts Leora ee IPO ek 182,387 74-2 18 ieee eyes Sis) ee 
IMA Sages: SONTAG hel Pag abet 2 reel (eb eee nl Che 2.03511 ane eee 152,564 55-3 Lo Aare (AU OY ASE ts a 
JUNO. nate DAGAIE OO Ulmmem eh RRas ssl oeemeets WEISOH he aan oe 175,734 59-6 PR SOM eo aad tice 83°45 eee 
Jarl yee cers 2010 Olen emi Lams tet etc toes rame AXIO. oo no a 234, 637 83-0 24 (| ee UOTE Bn oss oor 
August...... DRUMS DS ame we si ee sk ane | eee creed BYR a 6 cee 255,024 102-0 149 Sore ge 116: See 
Septem Dera eioo loos lees alinus ota tallssrete nace QUT! |e eres: 185,991 70-4 14:8 |e ees D2 aeyaeeetes 
Octoberaere 224 Ub9; GU sane ers al Ae a aie tl nometeer. USO aerate 141,580 42-6 AOAC: WS WM Ab OU bs ohare 
PVOVEIM DEL EAWeL Ole sooo leer eas ihe steps | harcore GOON Ss Games 126,250 42-1 Zist lal eam erase BY ere eae We 
LB Xeyerehared ofS0P. eal SLO NR DAGT OE ave ty eat ean tate che rt AiG eee nee 104,145 Byeoe IL Ook! eae Seen AjsS pee Tee 
A VeLOLAVCAT eo 21 Us400|soe eae lemiaeie ck aot neaes PAULNONSY I aecene 182,332 67-9 OA Ghee nae C452 centers 
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Cities and Towns in the Province of Saskatchewan—Daily record of water consump- 
tion in Imperial gallons for the year 1920. 


Regina Saskatoon 


Population 40,000 Population 28,000 


—- ae eee 


Daily Cade 


Month Per Per Per Per Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial} other all for 
Month _|purposes|purposes|purposes|purposes Month _|purposes|purposes|purposes|purposes 
January..... 2,376, 761 AR Ge eereel O=:iites eee tene 00) 3)||Saee ea: 1,848, 064 26:7 1-1 19-6 64-0 16-6 
February...| 2,353, 149 47-3 LOS eee Yee O REG ane 1,844,827 26-7 1-1 19-6 64-0 16-6 
March. .5..- 2,281,600 48-2 8-7 0-1 YPC Be os = 1, 941,290 26-7 1-1 19-6 64-0 16-6 
Aprilleaseene 2,057,879 43-7 6-7 0-2 GN esis aed 1,960,000 27-2 21-1 1-6 73°8 23-9 
Mavereuiece 1,988, 064 45-5 4-0 0-1 49-16 eee 2,027,471 27-2 21-1 1-6 73-8 23-9 
Junewieeeee 2,114,955 48-9 3°8 0-2 5229 | sae 2,365, 733 27-2 21-1 1:6 73°8 23-9 
July 2, 385, 828 51-5 8-1 0-3 OES Keto 2,535,806 35-2 16-0 1-7 85-0 32-1 
AUSUStenine 2,508,756 52-7 8-7 0-2 61210] ae eee 2,398, 774 35-2 16-0 1:7 85-0 32-1 
September..| 2, 559,921 48-5 12-3 2-7 63:0| eee 2,294, 666 35-2 16-0 1:7 85-0 32-1 
October..... 2,668, 673 50-5 13-6 2-4 665s ee 2,230,322 28-2 19-2 1:3 73:6 24-9 
November..| 2,607,497 50-5 11-2 2-9 G46 ace 2,070, 533 28-2 19-2 1:3 73:6 24-9 
December..| 2,542,114 51-0 10-3 2-2 (EO s-ou ve sete 2,041, 741 28-2 19-2 1-3 73-6 24-9 
Av. for year| 2,332,933 48-9 9-1 *0-9 BSCR ao occ 2,129,852 29-4 14-3 6-1 74-1 24-4 
*For 10 months. 
Moosejaw .North Battleford 
Population 23,000 Population 4,000 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head Head| Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial) other all for the mestic |dustrial| other all for 
Month _|purposes|purposes| purposes] purposes Month _|purposes|purposes| purposes] purposes 
January..... 762,000 20-4 1227) ee ee BBO es acre 197, 258 11-4 5-8 3°3 41-8 21-3 
February 747,000 20-4 12-0|: seer 324 re 196, 800 13-5 0-9 12-7 38-1 11-0. 
March...... 801,000 23-2 iL.1(6)| eee 48) Renee 164,513 11-3 0-8 17-5 34-9 5-3 
Apr epee 820,000 23-4 1:23) eee ate His, 5 6-0 cn 201,706 12-5 0-9 6-5 42-7 22-8 
IM any cea 846, 000 26-3 1051 atittells y baind : 141,135 11-4 3°9 3-7 27-9 8-9 
Jina seer 909, 000 27-3 (2-7) ene 3925! Aa 121,500 10-9 6-2 3°3 25-9 5-5 
Juliyseaeereee 991, 000 26-7 L624) eee 43) eee 156, 200 thiol 4-6 2-1 33-1 14-7 
August...... 1,117,000 21-8 PAHANG oa cece AS 5 le aeeae 149-064 11-5 0-6 6-2 28-4 10-1 
September..| 1,008,000 24-6 1972 een ee 43 Slee 164, 363 10-5 3-7 3-9 34-5 16-4 
October.... 970,000 25-8 1-63) See: AD el ae: 135,058 9-0 7-4 3-8 27-5 7:3 
November.. 958, 0.00 27-2 144 Se Pee: ATG eee one 116, 180 11-9 17-6 4-2 39-3 5-6 
December.. 852,000 26-9 O54 eee YEGEM Go ole iba 165,651 10-3 17-1 4-1 34-0 2-5 
Ay. for year 898,417 24-5 145 AR eee 39 sl eee 159,119 11-3 5-8 5-9 34-0 10-9 
Weyburn Estevan 
Population 4,000 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head |} Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial} other all for 
Month |purposes|purposes|purposes|purposes Month _|purposes|purposes|purposes| purposes 
January..... 102,466 2536S perks ener PATA ctdaee Gonos 8-2 2° 9) Ae eee nN A ite eyes 
February... 139, 344 Ue eR ede e val hae ns hoe AA. Si cee oe ces 32,827 7:8 att plane aa LOS Sisa cee 
Marchpeene. 115,186 Pra Pee Perse ey Uys Barkes ce PE Mlellis Aye aks c 29,709 6-9 2519) oe ene O38) See ere 
Aprile ee: 101,491 Q5<3 1), genes eee ADO hc ees cache 33, 600 6-1 BOI sae BI ROP ATS Heche ok ac 
WER Wen doe 100, 737 ATU ee A tne | PL eat PISO sos peop. 38, 000 7:7 AO eee aes T2356 Samerieer 
aQULTVG seer ore 116,066 PAVE axe co Ate! ie a eb 290i eee eee 41,466 8-5 Dein eee UGE 3 oS pec 
ulyeenc cere 112,578 252 | eee ses] sh eee D Sito aan eh ae 55, 484 11-2 CEE a Ot 2 18:5 |e 
August...... 129, 906 D2 Greek cecal Maemo 32: Ol agen 60,516 12-8 USES Cn ek ob 20 sae eee 
September. 123,254 pO od eB Sons ale AE BLUSH cn Bete 51,066 9.4 Uc Ols, peewee 1629): seer 
October.... 123,720 300) eee Berd seen 30) SO heen ee 42,870 12-0 D2 | wena ae 1A Deere nares 
November.. 119,791 29 Ole cide on cers ae 299 Ryne kes 37,600 10-1 PIER hot ot 2 DV Ot ee TR ec 
December.. 121,076 50.2 (Re eer dine (nee S02) eee 38,419 10-5 AIH eh wbeonseis 8 12-7 | reer 
Av. for year 117,301 SUPA bate oo a Pa ote SOS 2 steers 41,239 9-3 An lth eee ABTA cote 
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Cities and Towns in the Province of Saskatchewan—Daily record of water consump- 
tion in Imperial gallons for the year 1920.—Continued. 


Kindersley Kamsack 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial} other all for 
Month _|purposes|purposes|purposes|purposes Month |purposes|purposes|purposes|purposes 

January..... 9,571 5-8 Al bee. SOs eee 271,096 (eed eta eee) Re ea £50 5h ace soa 
February... 7,311 5-0 2 Olean S20) eee 258, 482 9-5 134-1 | Praeecee 14356) beens 
Marchieeea: 9,097 TEL oA Se |e ee (30 aap eee 253,000 4-9 134-4 1-8 PAYS ee ee 
Aprilses soe Salad VGN teed ger eee ah TORN ie Senecesitvvn 228,000 4-4 120-3 0-2 1240) once 
May. ean oes 22,073 7-0 fiz | een gee 1952) renee: 210,051 4-3 0 PAG) en coma ae LUG 39h. eee, 
JUNGs: eas 32,578 7-4 DASA ers os cyte O25 0 eee 222,966 7-2 G6 eee 1032 8 ee eee 
LUV eee 40,066 6-5 SPOT Man eee Bist lang omens 292,225 4-9 13925 is aeeeeuets Taare ie Oe ye 
August...... 44,730 8-1 Soin eee eee CPA Re Usain 2 BS TRY) dT Bae <9 5 bad aR ete ede ddl (a A eB 
September.. 39, 953 7-6 PATER WA eyed Bay A larg serra al a iets tS St RSG bc, Led Peete coved ail pee nr Rh it avenen Pm MNeRare Reem 
October.... 24,917 6-9 O54 | yes ee LGB ere ee PN oe eel Sere Rees Alia es) ae ea ite ie rab [en arene, coun ee 
November.. 24,019 7-3 LO 4 | ere one UT Ce er AO 4| eee aes [trams | eeinn haan | oe bg A [Lie Bea 
December.. 30,548 7-0 N62 pee Pad ache Mesa ad ten (pe Ae Ree eal |S Sle acme [Rabe eo Ret PER es esd oe id an | ee 
Av. for year 24,466 6-9 ol gic) ta eeeneeaene PBN Wp te Ne er Be ee ene i tinal eral Rt a. on OR a kL eR ean SRS Ot | EN 8 


eee 


*For 10 months. 
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ARTESIAN WELLS 


There has been no opportunity during the past year for gaining any additional 
information regarding artesian wells. 


STOCK-WATERING RESERVES 


A comparatively small number of these reserves has been examined during the 
past season owing to pressure of other work, and in most cases maintenance of the 
reserve has been recommended with a view to a better water supply for the settlers in 
the district or in connection with stock sanctuaries. 


CYPRESS HILLS DISTRICT, SOUTHEAST 


Mr. M. H. French was again in charge of this district. ; He took the field on 
May 5 and completed his field-work on December 7. The season’s work comprised 
180 actual working days. One hundred and twenty-one inspections, forty surveys 
and thirty-four stream gaugings were made. Data were gathered concerning thirty- 
one wells and six domestic water supplies. The number of miles travelled by train 
were 1,059, by motor-car and other means 6,696. 

Mr. French made a reconnaissance survey early in the season of the lands lying 
within the Frenchman River and Battle Creek valleys in order to determine the 
approximate areas susceptible of irrigation from the proposed Cypress Lake reser- . 
voir. ‘This reconnaissance work determined the location and extent of field-work 
required for a more accurate survey of the proposed project to permit of an esti- 
mation of the areas that could be benefited. Based on the information thus obtained 
a party under Mr. W. Wotherspoon: was assigned to the further development of the 
project and the necessary surveys were completed on the 30th October. 

After an inspection of the proposed main canal and distributaries projected 
by Mr. Wotherspoon’s party near Vidora, Saskatchewan, it was decided to make a 
general study of alkali conditions so as to be in a position to determine whether 
the farmers in the vicinity affected by the proposed project would be justified in 
proceeding with the erection of an irrigation district. Unfortunately, however, 
pressure of other work prevented a detailed study of these conditions being made. 
The three weeks’ work which was devoted to soil tests proved that the higher lands 
were comparatively free of alkali to a depth of eighteen inches and rather seriously 
impregnated below that depth. The low lying lands, however, contain an excessive 
amount of alkali—even nearer the surface. ‘T'he whole question, therefore, requires 
further careful investigation before any definite steps are taken toward the organi- 
zation of an irrigation district, or districts, or the construction of works for the 
irrigation of these areas. This proposed project is more fully dealt with in a sub- 
sequent portion of this report. 

Extracts covering the salient features of Mr. French’s report on the East Cypress 
Hills District are given in the following paragraphs :— 

“The general inspection work was interrupted for about one week, commencing 
July 20, when the failing water supply of Battle creek necessitated the presence 
of a water master to regulate the ditch diversions in order to prevent trouble between 
the irrigators, and to protect riparian rights along the creek. This visit was made 
at the critical period of flow and proved conclusively the necessity of proper regu- 
lation of the water at the lower stages of flow. Had the headgates not been closed 
promptly, there would have been a shortage of water in Battle creek near Consul 
such as occurred in the season of 1919, with its attendant troubles. 

No construction or development of any note can be reported for the year 1920. 
The remarks made in my 1919 annual report regarding the condition of works 
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and development of irrigation in the several stream basins radiating from the 
Cypress hills, are still applicable for 1920. Since writing the previous report it has 
become definitely known that there is no immediate prospect of the erection of an 
irrigation district at East End. The success or failure of irrigation by pumping 
will have to be definitely proven in that vicinity before the people will consent to 
incur the heavy obligations attending the creation of a district. In the Battle 
Creek valley the seeming indifference of the people toward irrigation and the high 
eost of the proposed Cypress Lake reservoir scheme preclude any hope of immediate 
action in the vicinity of Vidora. In the other valleys the interest taken in irriga- 
tion has apparently subsided somewhat during the past year.” 


CYPRESS HILLS DISTRICT, SOUTHWEST 


Mr. C. M. Moore was placed in charge of this district and commenced his duties 
May 27. During the first three weeks of this month and for the greater portion of 
the month of August Mr. Moore was engaged on survey and investigation work in 
the Sevenpersons drainage basin. Field-work was carried on until November 17, 
when owing to the continued cold weather a return to the Calgary office became 
necessary. The season’s work comprised 167 working days. Ninety-five inspections 
and fifty-eight surveys were made. Information concerning fourteen domestic water- 
supply schemes and fifty-three wells was obtained. The number of miles travelled 
by train was 270, by car, 5,700. Extracts covering the salient points in Mr. Moore’s 
report are given in the following paragraphs :— 

“The irrigation practised during the 1920 season was limited, owing to works 
being out of repair, or to negligence. The works on many schemes were out of order 
owing to the prohibitive cost of labour and materials. The negligence appeared to be 
due to the fact that certain licensees, owing to an adequate early spring rainfall, 
anticipated the continuance of these conditions and failed to repair their works. 
Some licensees were so busy with seeding operations, on account of spring being a 
month later than usual, that there was no water available in the streams when they 
were ready to apply it. 

“Among those who practised irrigation most successfully last season were Messrs. 
E. F. Harms and ©. A. Wiley. The former grew eight hundred tons of blue joint 
hay from spring flooding only, the latter also obtained good yields of grain from spring 
flooding. 

“Very few new schemes were completed this season because of the scarcity of 
labour and high price of materials. In the vicinity of the successfully operated 
schemes the farmers who are convinced of the value of irrigation are very anxious to 
obtain water rights and many have submitted memorials. In some of these cases the 
only way in which they can be assured of sufficient water is for the applicants to form 
an irrigation district and store all the water available. No doubt the present licensees 
on such streams would allow their licenses to be reduced for the privilege of using 
stored water during July or August, when it would be more beneficial than when 
applied in April and May, which is usually the only time they can now get it. 

“In the higher altitudes of the Cypress hills, above 3,000 feet, there was a fair 
amount of rainfall during the growing season. Below this elevation the grain did 
well until the first week in July when the absence of moisture caused it to wilt, from 
which state it never revived. In small scattered areas on the lower altitudes the 
wheat yielded eight bushels per acre while on the greater areas it yielded an average 
of three bushels to the acre.” 


CALGARY AND CARDSTON DISTRICTS 


These districts were administered by Mr. R. H. Goodchild, who took the field on 
May 17 and finished the season’s field-work on December 11. The season’s work 
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comprised 168 actual working days. Sixty-seven inspections, thirty-five surveys, seven 
stream gaugings and forty-two miles of traverse were made. The number of miles 
travelled by train was 335, by motor car, 4,790. Mr. Goodchild was assisted by one 
helper and had the use of a Ford touring car for transportation purposes throughout 
the season. 

The territory covered by Mr. Goodchild included all the Foothills country south 
of Calgary; it is devoted largely to stock raising, and the land which is cultivated is 
used almost exclusively for the growing of fodder crops. 

A succession of dry years has thoroughly convinced the farmers of the whole of 
southern Alberta of the wisdom of using and conserving, where possible, all the 
available water. 

Mr. Goodchild points out in his report that a large proportion of the people 
is convinced that irrigation is their only hope of being able to make a living, and, 
as a consequence, the slogan has been taken up, “Irrigate or Emigrate.” This 
appreciation of the need for irrigation has led to a great increase in the number of 
applications which have been received, and the supply in some of the streams in this 
district is fast being appropriated. 

An interesting feature in Mr. Goodchild’s report is the effect of irrigation on 
cutworms. <A farmer, whose field was observed to be suffering badly from this pest 
asked for assistance in the location of his lateral ditches in order to enable him to 
irrigate the area affected. The ditches were duly laid out and rapidly constructed 
and water applied within a very few days. As soon as the water reached the affected 
portions the work of destruction was arrested, and finally stopped. The whole field was 
irrigated and no further trouble experienced. Except in cases where the roots had 
been destroyed before the water was applied this crop was thick and heavy and the 
yield was high. Whether the cutworms were actually killed cannot be stated, but it 
was made manifest that the application of water to the land while the cutworms were 
very active, rendered these pests harmless. 


SPECIAL INSPECTIONS—ALBERTA DISTRICT ; 


This work was carried out by Mr. F. R. Burfield, who took the field on May 27, 
and finished the season’s field-work on December 22. This comprised 196 actual 
working days; sixty inspections and thirty-six surveys were made. The number of 
miles travelled by train was 3,237 and by other means, 2,279. 

The following impressions which have been set forth in Mr. Burfield’s report 
are of interest and are quoted in the following paragraphs :— 

“Tt may be interesting to note the changes which have come over inspection work 
since I was engaged on it in 1913-14-15; probably my four years’ absence overseas 
causes the changes to strike me more forcibly than they do those who have been in 
continuous touch with the work. 

“The most noteworthy and striking change is the difference in feeling which 
has become general throughout the country as a result of the successive dry years. 
In 1915 very little interest was taken in irrigation, and it was generally looked on as 
somewhat of a fad. I believe the majority of people considered the money spent by 
the government in research and administrative work was wasted. To-day irrigation 
is a live question and has few, if any, detractors. Another change is the very much 
greater capital cost which an irrigation’ scheme is considered able to bear an 
instance of this is the large increase in the number of pumping schemes projected. 
Another point of difference is in the financial position of the men who are applying 
for irrigation rights. Five or more years ago the majority of these men were ranchers 
with considerable means; in most cases they were combining land purchase at a cheap 
rate with their irrigation schemes, which were usually inexpensive. The result of 
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this was that after paying the purchase price of the land and the cost of the irrigation 
works, they could have sold the land at a profit without asking anything for the value 
conferred upon it by the irrigation works. The present type of applicant is usually 
one who has bought his land at the prevailing market rate, and is still trying to pay 
for it, or who has taken it up as a homestead, and is in debt for his machinery, stock, 
ete. The result of this is that the irrigator of to-day is financially less able to put 
in permanent works than the applicant of five or ten years ago; he shows promise, 
however, of ultimately becoming a more successful irrigator.” 


CANADIAN PACIFIC RAILWAY COMPANY'S IRRIGATION PROJECTS 


Western Sectiton—The Canadian Pacific Railway Company has disposed of 
nearly all the land in this section and the larger part of the area is under SPUES 
tion. Grain and flax were practically the only crops grown this year. 

During the early summer there was a good rainfall and crops gave promise of a 
large yield, but owing to drought later they produced somewhat less than was esti- 
mated. Had they been irrigated during the dry spell they probably would have 
preduced the estimated yield. 

Only about 4.000 acres were irrigated in this section this season, as compared 
with 31,908 acres in 1919, out of a total irrigable area of some 221,000 acres. 

In accordance with the general policy followed by the company for several years, 
of replacing the original structures with a more permanent type, a number of the 
larger wooden structures have been rebuilt with concrete. 


Eastern Section.—Settlement of this area is proceeding rapidly. No extensions 
or new construction have taken place this year, but owing to the fact that a large 
part of the system has been constructed for eight or nine years and colonization was 
held up during the war, it has been necessary to do considerable repairing and 
enlarging of the laterals this year to keep pace with the rapid settlement. 

The classification of three large blocks of land in this section has been held up 
by this office pending further information in regard to soil conditions and drainage. 
Two of these blocks, comprising about 36,000 acres of irrigable land, have now ‘been 
released. This is the area northeast of Brooks under the North Bantry canal, and 
the ‘St. Julien Colony located south of Tilley. The third block includes all the land 
served by the Rolling Hills canal. The classification of this area is still being held 
in abeyance pending a decision of the company in regard to drainage. 

During the season of 1920 there were about 60,700 acres irrigated in this section 
as against 48,400 the year before. The total area irrigable is about 400,000 acres. 


Lethbridge Section—After eighteen years of successful operation, this con- 
tinues to be the best argument in the province in favour of irrigation. It is reported 
that the average value of the crops raised during 1920 on the 80,000 acres under crop 
included in this scheme was $49.31 per acre. The amount of land actually irrigated 
during 1920 fell off about fifteen per cent from last year, water being delivered to 
60,000 acres. This was due to the climatic conditions being somewhat more favour- 
able for raising dry crops than in the previous three years. 

The programme for improvement of this system which the company has carried 
out during the last two years was continued during this year. The enlargement of 
Chin Lateral No. 1 was nearly completed and ‘Chin reservoir was filled to capacity 
last fall through this canal. The old headgates and spillway at the lower end of 
Nine-mile coulee, by which waste water was discharged into Etzikom coulee, have 
been abandoned, and the Six-mile coulee spillway constructed to take their place. 
This wasteway takes off the main canal near Chin headgates and consists of a ‘con- 
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structed channel with several drops running to the head of Six-mile coulee. The 
new concrete dam and headgates at Magrath which replace the old timber structure 
and which were started in 1919 were completed during this season and are now in 
operation. A considerable portion of the main canal below Pothole coulee, in the 
vicinity of Magrath, was enlarged and the banks on the lower side were strength- 
ened. A number of aditional timber checks were built in the natural channels to 
further ‘control erosion. 

This system differs from the Eastern and Western sections which were con- 
structed later, in that the farmers own the smaller laterals which supply them from 
the company’s main distributaries. They have recently awakened to the fact that in 
order to operate these successfully they must have an organization and have formed, 
within the last two years, four water users’ districts under the Irrigation Districts 
Act of Alberta. 


TABER IRRIGATION DISTRICT 


This district was the first to organize under the Irrigation Districts Act of 
Alberta, having been erected in 1915. After considerable delay they finally entered 
into a contract with the Canadian Pacific Railway Company in the spring of 1919 
to take their bonds and construct the necessary works. The district owns, operates 
and maintains the system, and the company delivers water to their headgates through 
the Lethbridge Section canals and the ‘Chin ‘Coulee reservoir. 

The construction of the irrigation works for the supply of this district was 
completed in October, 1920, and water was turned into the system. The ditches were 
‘thoroughly primed and about 2,000 acres were fall-irrigated. 

It was expected that water could be delivered to the district by July 1, 1920, 
but the unusually heavy winds in the spring blew the ditches full of sand and this, 
together with the difficulty of obtaining sufficient help during the summer, delayed 
eompletion until late fall. 

The Canadian Pacific Railway Company improved their reservoir facilities in 
Chin coulee this year by constructing an additional outlet of 48-inch cast-iron pipe at 
the Stafford reservoir and by raising the dam of the Chin Butte reservoir about 
seven feet to the full height proposed. 

The works have now been officially turned over to the district, and it is expected 
that the larger part of the 17,000 acres under the system will be irrigated this coming 
season. 


SOUTH SASKATCHEWAN DIVERSION PROJECT 


A brief history of this project was published in the last annual report. 

The ‘Saskatchewan Water Supply ‘Commission, which was appointed by the 
Provincial Government in 1920, hag now published its report from which the following 
is compiled :— 

It is proposed to divert from the South Saskatchewan river by pumping at a 
point about three miles abave Elbow. Saskatchewan, an average of about 12,000,000 
Imperial gallons per day with a maximum of 16,000,000 per day during the short 
time of excessive consumption each year. This is equal to a diversion rate of about 
twenty-three to thirty cubic feet per sceond. 

The water is to be distributed through concrete, wood-stave and steel-pipe lines 
for domestic and municipal purposes to a district covering some 1,620 square miles. 
in which there are resident about 85,200 people. About three-quarters of this popula- 
tion, however, is in the cities of Moosejaw and Regina. The balance is distributed 
among some thirty-four towns and villages and other rural communities within this 
area. It is estimated that water can be delivered to consumers at a rate not to 
exceed one dollar per thousand gallons. 


22 DEPARTMENT OF THE INTERIOR 


The cost of construction is to be met by the sale of debentures secured by the 
total assessable property within the district. 

Tt is the purpose of the commission to submit the matter to a vote of the district 
during the coming summer. Mr. A. J. McPherson of Regina is the chairman of 
the commission. 


SEVENPERSONS DRAINAGE BASIN 


Investigation—This work was begun late in the fall of 1919 and has been con- 
tinued during 1920 with the result that two irrigation districts have been organized 
in this basin under the Irrigation Districts Act of the province of Alberta, known as 
the Medicine Hat Southern and Medicine Hat Eastern Districts. 

The Southern project extends from the town of Sevenpersons on the Lethbridge- 
Crowsnest section of the Canadian Pacific railway northeasterly along the line of 
the railway nearly to the southern limits of the city of Medicine Hat. The Eastern 
Project adjoins the Southern on the north and includes the land between it and 
the southern limits of the city and extending easterly between the railroad and Ross 
creek to a point about five miles east of the city. The proximity of this land to the 
city of Medicine Hat affords a ready market, and the fact that the Canadian Pacific 
railway traverses the tract for almost its entire length, giving easy access to transpor- 
tation, makes these projects particularly attractive. 


Water Supply—The water supply for these projects is taken from two streams, 
Ross creek and Sevenpersons creek, which rise in the Cypress hills and flow into the 
South Saskatchewan at the same point within the limits of the city of Medicine Hat. 
The records of the discharge of these streams extend over a period from 1913 to date 
in the case of Sevenpersons creek, and 1911 to date in the case of Ross creek. The 
observations on Sevenpersons creek have been taken at Medicine Hat; those for Ross 
creek at Irvine, about eighteen miles east of the city. The duration of flow in both 
streams is quite similar. ‘The larger part of the run-off comes during March and 
April. In exceptional years it may begin in February or extend into June, but usually 
it has practically stopped by the first of May. This makes it imperative, in order 
to irrigate any large areas after the first of May, to have some means of storing the 
water for use later in the season. Reservoirs have, therefore, been provided for this 
purpose in connection with both these projects. 

A detailed study of the water supply for these two projects shows that if they 
had been in existence during the period over which records were taken there would 
have been water sufficient to give the irrigations shown in the following table: 


Medicine Hat Southern District ; Medicine Hat Eastern District 
(Sevenpersons Creek) (Ross Creek) 

Depth Total Depth Total 

Year Irriga- | Rainfall | Water Year Trriga- | Rainfall Water 

tion Rec’d tion Ree’d 

Inches Inches Inches Inches Inches Inches 
MOLD a tie iO tel oe rie le Mi he Gee eae LOL aia ieee pees 10-0 20-0 
DO TD ieee ches gene tne SU ie creek ee | Sean ae eee LOL 2p caes acer eae 17 6-7 23-7 
LOTSA es eet 10-0 6-7 LOS 7 IG TS ee ee ee 12 6-7 18-7 
1974 oh eee oe ee 3-0 3°5 Ge Fie 1 O14 eer ere er oe 6 3°5 9-5 
TOTS ee See i ae 12-0 11-2 2522 el OLD tamirg reece 18 Wako 29-2 
LOL GR eee cee 18-0 12-6 3056| TRO LOS See eiee tend. 18 12-6 30-6 
TOL aes eres Ns 18-0 3°3 21s 3 OL ee asa eee ee Ea 18 320 21-3 
1918 rea meee agy 2 18-0 5:0 2: Ole OL Saran: arenas 17 5:0 22-0 
191SS. COR Se. 12-0 2-9 1439) A919 ieee arene oe toe 4 2-9 6-9 
1920. ieee ae 13-5 5-0 18.25) 4920 blak ae 14 5-0 18-5 


| 
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The table shown above is based on an irrigation factor of eighty-three per cent 
in the case of the Eastern project and one hundred per cent in the case of the 
Southern project. 

It should be noted that neither of these projects will be able to get the full duty 
of water (eighteen inches) every year. While the government experiments in the 
duty of water indicate that to produce during the dryer seasons the maximum yield 
of those crops which require the largest amount of water it is necessary to apply 
during tthe season a quantity of water equal to eighteen inches in depth over the 
irrigated area, it does not necessarily follow that the application of a lesser quantity 
will not produce a profitable crop. 

On account of the bulk of the water running into the reservoirs in the early 
spring it will be possible about the first of May each year to forecast the quantity 
available for irrigation during the season. This makes it possible in years of shortage, 
hike 1914 and 1919, to deliver double the quantity to half the area on each individual 
holding, thereby ensuring a good crop on half of the land instead of practically no 
crop or a very poor one on the whole area. 


MEDICINE HAT SOUTHERN DISTRICT 


Works.—The irrigation system designed for this district contemplates the con- 
struction of an earth dam on Sevenpersons creek in section 18, township 10, range 7, 
west cf the 4th, whieh will create a reservoir of 24,506 acre-feet capacity, called 
the Sevenpersons Reservoir No. 2. The water coming down in the spring will be 
caught in this basin and kept for irrigation later in the season. About half a mile 
below this on the stream will be located another dam and the headgates for the purpose 
of diverting the water, which is turned out of the reservoir into the main canals. 
These are to be constructed one on each side of the creek. 


East Ditch—About three and one-half miles from the headgate the easterly canal 
crosses Paradise creek, a tributary to Sevenpersons creek. A small pile and crib 
overflow dam will be located here to divert the water of this creek into the system. 
The canal from this point to the Auxiliary Reservoir No. 2, about three miles farther 
on, will be of an enlarged section sufficient to carry these flood waters to the reservoir 
where they will be stored.. The capacity of this reservoir is 900 acre-feet. The canal 
continues from this point in a northeasterly direction and ends in section 32, town- 
ship 11, range 5, west of the 4th meridian. 


West Ditch—The westerly ditch runs in a northeasterly direction along the 
west side of Sevenpersons creek for about nine miles to Auxiliary Reservoir No. 1, 
located in seetions 15 and 22, township 11, range 7. The capacity of this reservoir is 
600 acre-feet. It will be filled from the waters of Sevenpersons creek. The canal 
continues from this point in a northeasterly direction covering the lands to the east 
of the city and terminating in section 31, township 12, range 6. 

There is included in this district 134 quarter-sections. Six of these are cut by 
the main canals and contain 170 acres to which water will be delivered. The remaining 
128 quarters will have water supplied for forty acres only in each quarter-section. 

It is anticipated that when the proposed Lethbridge Southeast project is completed 
and in operation there will be a considerable amount of waste water draining into 
Chin and Forty-mile coulees. An investigation has shown that by constructing small 
ditches between the natural ponds in these coulees this water can be run to a depres- 
sion at their junction where it would form a natural lake. By cutting through the 
height of land between this lake and ‘Sevenpersons creek this water could be made 
available for the “ Southern project.” It would involve a long, deep cut, however, 
which would not be warranted at present; it was considered advisable to design the 
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system so that the irrigable land commanded was much in excess of that for which 
water is at present available, so that when the additional water supply is developed 
the boundaries of the district will not have to be enlarged but the irrigable area 
within the district may be increased. 


SUMMARY OF WORKS 


Sevenpersons Reservoir No. 2— 


Capacitversa cet Sons ba Sicteseepe tetetey MSN ieee. RMT ee MEER ER. cl Cea L Comme OIG 

Full supply level Slevation, Re tk RT iy Ses Cen eo REL, EL 2,517.5 

Outlet elevationwe Sse. a ote Meee 1 CORR et ear ae a 2,486.0 

Crest of dam elevation. a8 SIME ic coke atiets. coh ae ee en ee Se es 2,524.0 

Maximum height of dam.. aii ohs eed e Seate RR OER AG heh amehiaeene ites 39 
Auxiliary Reservoir No. 1— 

Capacity ta (8a. ale eS ee; a ee te en en en Choi 600 
Auxiliary Reservoir No. 2— 

Capacity.. ees oe 6S, ele?) Vere, oie CrO exe). efe) Tee a6 .ac.-ft. 900 

Total storage capacity on project. SI Bon OM Go cockeraae | PANING) 

Total land to be irrigateday ca) te tecine cite etree ee ee ee CTIES 5,300 


SUMMARY OF ESTIMATED COST 


sSevenpersons Reservoir Noa 5. oy5 o6> 6a wed set Ge atey a mae PSOne 
Diversions Dam and sileadeatesiemm oaks) ween ee oel cr muods werent ne ee 6,960 
Auxiliary Reservoir No. 1.... . Cues se’ moze Mets 5,600 
Auxiliary Reservoir No. 2 and Dam on ‘Paradise. Creek... Ph ig ea cde CRA 14,700 
Hast ‘Ditchand Huateralsii a sb. eee tere ters Seve ot el cep cum eden ka sme nat 36,690: 
West Ditch and Laterals.. sige) spenhonelineceh ease ev une tRrs she aiem sole ers 37,700 

$138,440 
Contingencies and! Engineering, 1b perGentacs <)00 aes feist crceen 20,766 

$159, 2106 
Right Of WAV. ss Se ae arte ey es eu eaten oie tt Ens Met eas To 73,075 

$232,281 
Two years’ interest at’ per-Cent icc eae. ee os sae Se Ae ee 31,674 
Total ‘costhof Droject.. cic Ae cubes (wie) Bak ROMER. ote yes tbs One Ora ee Renters coco oy 


On the basis of 5,300 acres irrigable—$49.80 per acre. 


The order erecting this district was published in the Alberta Gazette of January 
31, 1921. The trustees are J. F. Leonard, John Reynolds and J. B. Swan, and the 
secretary is C. A. Richardson, all of Medicine Hat, Alberta. 


MEDICINE HAT EASTERN IRRIGATION DISTRICT 


The irrigation system of this district contemplates the construction of two reser- 
voirs for the storage of flood waters, one known as the Ross Creek reservoir, formed 
by the construction of an earth dam on Ross creek in’ section 15, township 12, range 
4. This reservoir is so lccated that it will not be possible to use all the water which 
can be stored, as the level of the outlet ditch is twenty feet above the bottom of the 
reservoir. This leaves about 2,000 acre-feet of water not available for irrigation. 
Above this level, however, there will be available a storage capacity of 8,220 acre- 
feet. The other, known as Gros Ventre reservoir, will be formed by an earth dam on 
Gros Ventre creek in sections 11 and 14, township 11, range 4. Its capacity will be 
5,967 acre-feet, making a total available storage on the project of 14,187 acre-feet. 
Uhe latter reservoir is about twenty miles above Ross Creek reservoir, and the water 
stored here will be run down the creek channel as needed to Ross Creek reservoir. 
From Ross Creek reservoir the water is turned directly into the main canal. The 
irrigable land begins within three miles of this reservoir, and for the next three miles 
the canal commands about 1,600 acres lying between it and Ross creek. The water 
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is then carried across Bullshead Creek valley, a distance of about 4,600 feet, in a 
44-inch wood-stave pipe, where it is distributed through canals to about 3,400 acres 
adjoining the city of Medicine Hat. 


SUMMARY OF WORKS 


Gros Ventre Reservoir— 


Dam site located’ in sections 11 and 14, township 11, range 4, 
on Gros Ventre creek. 


CHIORUEMR Le Ge A rae chai Aaeg on ON Ast al PA Dement aie Gigs 2! he I anak vag Wg hie a 5,697 
Maximum height of dam.. see fo) Soe Rast rs) hc otto telmenehe eas ue etka area me ft. 56 
Mec iiMe CeDtibecOLWAteTc 5 4 aod /iwaias bad oo bad nie Sapoe eer tee its 5:0: 


Ross Creek Reservoir— 


Dam site located in section 15. township 12, range 4. on 
Ross creek, 


ALAM EV AIA DLE Fos ie tats, Ciceigt ety ee et ree tee Meee et einen ee ee 8, 2210 
Uilisupplyelevelelevation i, WRisEe 24, eh eh eee ae tt 2,409 
OS EE CGE hele) it, UO, 4 i aa en i es eC i in en ce eee yl 2,386.5 
Crest of dam elevation. Pevensey cee eens Ms ibe tect eon e site Otte wh 2,406.0 
Maximum height of dam.. Semele! Paucler ahaymic ch ra, Mi scameeiee en b ean See aes fite 40 


SUMMARY OF ESTIMATED COST 


eCOSECIILT eG FEROSEL VOIlas Min ts Mec Wee ee ee ene a es [ie $ 61,309 
PS OR SESE COIR 2 TKESCT VOI Isa) trait ai, YES s Lee tle 1a. OF Pye ded ty era ae G2, 028 
1a ge O25 eee ster gil tal a See et Ser MPR SaaS! 4,472 
Connection. ditch. (reservoir. to Jakes) ats RRA aa lies cin atts ice ee hela LO3330 
Main canal (lakes to irrigable seer Peal t ete kta: ARSCOAEAD he, Me mh esi. ons Toe 
SE CCmCrOsSne ely CNG. GiiSMDNOM s . dsy ol AN te sahchvecapel, cucu eke au 6.24 
Syphon er Shes aap ae etek Tene Dats aoe ere 35,069 
Wooden pierces (entire system). Ree RE a eames BES oe ice! Wie. CRE 10,264 
EU AWict Vag CROSSINGS! sr saree. MER EAE 1 on tec hawih ks oh PEERS Ens Ciacci ne eek 600 
Mawmbeanumandiateralste ec. eee, a ne ee 14,966 

aD O taller. ch os Sheu cheval s = ere eae A hae kD 2 OOS 
Engineering and contingencies, 15 per cent. sWeriw nk scse te ME a oh ave 32,655 

IDS aMenKeel Corse Exetel Coparsiaahanelo 5 Gh 65 Aa oe oc oo S6 no mo. Satine! 
Rote OLAV EL Vara arma Pane Att, Sy licr eee alas mat elmea) ene Whe) Raketabamanitase wt 19,218 

PEA Leet in. WR. Say eM Dt iltes SBME ae ater. naan” SOO Ee 1 
Two years’ “interest at 6 per cent. Se RET nS Skin) SMR Ler ee 36,109 

“bkercail Seman haere! OMG e oo Boo eo o6 Bol BA Seo hol oo) em eco eMail. 


On the basis of 5,000 acres irrigable—$61.27 per acre. 


The estimated cost of these projects is based upon 1919 and 1920 prices, and in 
view of the general decline in prices they can probably be built for much less. 

There is some question as to the necessity of providing for 14,187 acre-feet 
storage, and especially the desirability of constructing Gros Ventre reservoir for this 
purpose. 

To irrigate 4,150 acres net to a depth of fifteen inches during the season, allowing 
twenty-five per cent loss by absorption in the canals and laterals, requires about 7,000 
acre-feet delivered at the headgates of the system, or about 9,100 acre-feet in storage. 
This latter figure includes 1,200 acre-feet absorption during the irrigation season 
and 900 acre-feet loss during the winter months from the unavailable portion of the 
Ross creek storage. 

Any capacity in excess of this would be needed to carry over water from the 
present year only in the years when the run-off was less than this amount, and it 
would be used when the run-off of the previous year was in excess of this figure. 

Taking the records which are available, 1911 to 1920, inclusive, there are six 
years out of the ten in which excess storage was needed, but owing to the order in 
which years of low run-off and high run-off happened to come during this period, 
there were only two years in which this excess capacity would have been used for 
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storage. It is not fair to assume, however, that the next period of ten years would 
have the same sequence of low and high run-off, and as the project is one which 
depends entirely upon storage it is desirable to provide this 5,000 acre-feet excess 
storage as a safety factor, provided it does not increase the cost of the project beyond 
a reasonable figure. 

To store this water in Ross Creek reservoir, the present proposed level would 
have to be raised about six feet. O'wing to the proximity of the Canadian Pacific 
railway it is not feasible to raise this water-level higher than at present proposed, 
but if the grade of the railroad could be raised, and the dyke on that side of the reser- 
voir made part of the grade, it might be possible to store the total amount of 14,187 
acre-feet in this reservoir. The cost of this would, however, probably be more than 
to construct the Gros Ventre reservoir. 

It will be noted that the estimated cost per acre of the Medicine Hat Eastern 
is $61.27 per acre. Assume that it will be $62 per acre. The average value of the 
erops grown on the Lethbridge section of the Canadian Pacific Railway Company’s 
irrigation project during the season 1920 was $49.31 per acre. Owing to the better 
climatic conditions on this tract the average per acre should be considerably higher, 
but we will assume that it is $50 per acre. We are also assuming, however, that only 
eighty-three per cent of the irrigated land will be irrigated in any one year. We will 
assume that the seventeen per cent brings in no income. The income from the 
balance would then be eighty-three per cent of $50-$41.50 per acre. Assuming thirty- 
year bonds and no contribution to sinking fund for the first five years, there would 
have to be met every year after the fifth: 


Interest:at’6 per cent-on $62: ot Ss eet eer eee ne rere ee Sera, 
Annual Sinking Asund) 2oevears® ated spenecen tan ssn see ae een 1.49 
Maintenancerand apnhcation o£ wateree. +. reine m ene nee) ee ca 3.00 

$8.21 


Deducting this from the gross income per acre we have left $33.29 per acre. As 
the average size of the farm under this project is about 100 acres, it would mean that 
the average farmer would have $3,329 yearly with which to meet the ordinary expenses 
of the farm and living expenses. 

The order erecting this district was published in the Alberta Gazette of March 
15, 1921. 

The Trustees are Henry Cavan of Dunmore, Charles H. Howey and J. B. Swan 
of Medicine Hat, Alberta. The Secretary is \C. A. Richardson of Medicine Hat. 

No assurance can at present be given that either the Medicine Hat Southern or 
the Medicine Hat Eastern projects will be constructed. Unless the Provincial ‘Govern- 
ment approves of the plans and agrees to guarantee the bonds it is unlikely that either 
will be built in the near future. 


CANADA LAND AND IRRIGATION COMPANY 1 


This has been an eventful year for this company. Work was begun on the con- 
struction of this system in 1909 and after encountering many difficulties, both financial 
and constructive, they delivered water to a small acreage for the first time this year 
(1920). 

Water was turned into the canal from Lake McGregor reservoir on April 29, and 
with the exception of a few days ran continuously throughout the season. Between 
four and five thousand acres in the Vauxhall district were irrigated, this being all 
the land which was ready for water this year. 

The results from irrigation during 1920 were highly satisfactory on the compara- 
tively small acreage actually watered. <A thriving town had sprung up at Vauxhall, 
several thousand acres of land had been sold and prepared for irrigation in 1921 and 
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the company expects this year to irrigate not less than 10,000 acres in this district. 
The work of constructing lateral and distributing ditches is proceeding as rapidly as 
justified by land sale, while at the same time the main canals and other works are 
being enlarged, strengthened and improved. 

During the summer the chief engineer and manager, Mr. D. W. Hays, under 
whose able management the work has proceeded to date, resigned and his place has 
been filled by Mr. F. W. Hanna, formerly of the United States Reclamation Service. 


LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


Surveys for this project were begun in 1914 and completed in 1916. The annual 
reports of this branch for 1914, 1915 and 1916 give a detailed account of the work. 
In 1917 a reservation of water from the ‘Oldman river was made for the benefit of 
this land. 

Application for the formation of this area into am irrigation district under the 
Trrigation Districts Act of Alberta was made on July 31, 1919, and the order erecting 
the district was published in the Alberta Gazette on October 31, 1919. A corrected 
notice of erection was published under date of November 29, 1919. 

In November, 1919, the trustees appointed Mr. H. B. Muckleston as their chief 
engineer. The Alberta Government employed Mr. George G. Anderson, a consulting 
engineer, who submitted a report on the project on January 17, 1920. This was later 
published in pamphlet form. 

Authorization for the construction of works was issued by the Minister of the 
Interior on March 9, 1920, with the proviso that before the construction of any part 
of the works was undertaken, complete plans thereof would be filed and approved as 
required by sections 15 and 16 of the Irrigation Act. Later the district was enlarged 
to include the area known as the North Macleod project, and the district surrendered 
this authorization, and a similar one, dated September 8, 1920, was issued. 

During the past summer the interest in irrigation was apparently revived in those 
areas which were originally included in our surveys for the project but in which at 
the time of organization the sentiment was against inclusion in the Lethbridge 
Northern Irrigation District. These areas were the ‘Barons-Carmangay, Rocky Coulee 
and North Macleod areas. The revival of interest resulted, however, in the North 
Macleod District only petitioning to be included. This makes the total irrigable 
land in the Lethbridge Northern District 104,758 acres. The order for this enlarge- 
ment was published in the Alberta Gazette of August 14, 1920. The Provincial Legis- 
lature during the session of 1921 passed an Act guaranteeing in full the principal and 
interest on the bonds of the district, amounting to $5,400,000—a sum estimated to be 
sufficient to cover the entire cost of construction. This Act also provides that the 
Irrigation Council of the province shall themselves take the necessary steps to let a 
contract for the construction of the works, and shall exercise general supervision over 
the trustees in all important matters affecting contracts, construction, ete. . 

It is understood that the bonds will shortly be offered for sale with this guarantee, 
which should assure their sale at a good price*. It seems quite probable, therefore, 


that construction on this project will be commenced this summer. 

*Bonds to the amount of $2,400,000 have been sold at a fair price and a contract for the 
earth-work has been let. Other contracts will be let at an early date and more bonds will 
be offered for sale as required. 


BARONS-CARMANGAY AND ROCKY COULEE DISTRICTS 


During the spring of 1920 the Irrigation Council of Alberta investigated the senti- 
ment in these two districts with regard to inclusion in the Lethbridge Northern I[rri- 
gation District. It was found that the residents of the Barons-Carmangay area were 
three to one in favour of inclusion, but unfortunately about fifty per cent of the land 
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was held by non-residents, only a few of whom replied to the correspondence sent them. 
The sentiment in the Rocky Coulee District, however, was overwhelmingly in opposi- 
tion to irrigation. These two projects were therefore not included in the Lethbridge 
Northern Irrigation District. 


- SOUTH MACLEOD IRRIGATION PROJECT 
‘ 

In the year 1916, a party in charge of Mr. T. M. Montague located a canal from 
the Oldman river to command a portion of the area now known as the South Macleod 
District. It was proposed to use the same intake as the Lethbridge Northern project. 
The irrigable area was estimated at 9,500 acres in townships 8 and 9, ranges 24, 25 and 
26. In 1919 the land owners in townships 6 and 7, ranges 25, 26 and 27, petitioned the 
Government to include their land, and the necessary surveys were undertaken to deter- 
mine the feasibility of irrigating this additional area. 

Since it was not possible to command the whole of these lands from the Oldman 
river, other sources of water supply were investigated, such as the possibility of extend- 
ing the United and Lone Rock system. It was finally decided as the result of a recon- 
naissance that the most economical development to serve the whole area was to divert 
water from the Waterton river. 


Field Surveys——A standard twelve-man party in charge of Mr. N. M. Sutherland 
was assigned to this work and surveys were commenced about the first of June, 1920. 
The main canals and such of the secondaries as were necessary to determine the 
commanded area were located by the first of August. Mr. Sutherland’s party was then 
reorganized with a view to completing plane table surveys of the area under the project. 
On October 1, a second plane table party in charge of Mr. A. B. Cook was transferred 
to this work and these two parties completed the field surveys on December 7. During 
the field season the party under Mr. Sutherland completed the following work in 148 
working days :— 

164 miles of traverse with profile and topography. 
116 miles of levels. 
51,800 acres of plane-table topography. 


Mr. Cook’s party completed in 57 working days:— 


122 miles of levels. 
40,645 acres of plane-table topography. 


Soil Surveys.—Mr. P. A. Fetterly made a general survey of the soil of the project, 
taking fifty-four groups of samples at carefully chosen average points covering the 
whole district. These samples were tested for alkali with an electrical bridge with the 
following results :— 


36 groups showed no alkali. 
9 groups showed moderately strong alkali from 38 to 5 feet. 
3 groups showed moderately strong alkali from 1-5 to 5 feet. 
5 groups showed moderately strong alkali from 0-5 to 5 feet. 
1 group (not completed.) 


The land represented by the eight groups of samples showing moderately strong 
alkali within three feet of the surface was reserved for further investigation during the 
coming field-season. The district as a whole is considered to be comparatively free 
from alkali. . 

The land surface in the southern portion of the district is smooth and fairly 
uniform but has a heavy slope to the north and east. South and east of Macleod 
the surface is more rolling and there are numerous depressions which have no natural 
drainage. In classifying this land a sufficient acreage of the low areas were classed 
as non-irrigable to contain the drainage from the surrounding irrigable lands. The 
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soil varies from clay loam to sandy loam and in the northerly sections has a tendency 
to drift, owing to the prevalence of high winds. In some places the loosened portion 
of the top soil has entirely blown away, exposing the trails left by the plough when the 
land was broken. The practice of irrigation, and especially the growing of alfalfa, 
would obviate the difficulty by supplying sufficient root fibre to hold the soil in place. 


Canal Design.—The main and branch canals have been designed for the same 
maximum requirement as used on the Lethbridge Northern, i.e., of a sufficient size 
to irrigate fifty per’ cent of the total area six inches in depth in a period of fifteen 
days. Seepage losses were estimated at six second-feet per million square feet of 
wetted area. The total irrigable area is approximately 61,000 acres, which is sub- 
ject to a slight revision on a more complete soil investigation. A gross main canal 
capacity of 633 second-feet is required at the intake. 


Water Supply—Assuming an irrigation factor of eighty per cent and an 
eighteen-inch duty of water, the water requirements are as follows :— 


Netawatersrequiredson:61,000. acres oy ..)9. i0 .thae Sa, cote 19,200 0C.-1f, 
Seepage losses at 20 per cent of the water diverted.. .. .. .. 18,300 4 
NOGA ALereeT CQUIEOU. ste Neen eats so biel aneccuaecls (PSR ere ete yar os) 0010 a 


The following is an estimate of the average monthly requirement during the 
irrigation season :— 


May eee OCT COME che, ccnipesi s sme lhc. cine ave chine) Ct ea Oe a OOF eT e 
June DCE COM Ley ate ewe saree. ciel nk En CI Tones ron oes O ¥ 
July rs TROT CON Tare, wate crete es feiss Mone Unis td col a dee LANDY. even 2neie 4. LO e 
August = DOR COTLieic artis tales poe 1a Alhoumtleh pe Ay DM oebar elena uel Chile el oi 
SEMCemMNy Oe See vCONL. iat aa ie an.cis babes pce msiemensn ng dean he we Mim sa larona her syig-aits 7,400 sy 
HOOP DENT CETICGe Seen ite US Coe cha oe CURR ne MME 9 Sect . 


There are no prior appropriations of any size on the Waterton River drainage 
basin and a study of the hydrometrie records since 1908 shows that the above monthly 
amounts are available from the natural flow of the stream, even in a low water 
year. 


Headworks.—The site for the diversion weir and intake is located on the Water- 
ton river in the NW. ¢ section 18, township 5, range 27. The river at this point 
flows in a straight, well defined channel close to the left bank which is twenty-five 
feet in height. It is proposed to construct a concrete weir 550 feet in length with a 
maximum height of seventeen feet, which will raise the water-level to the required 
height to enable the diversion canal to be located on the first bench of the river 
valley, in a good clay material, well away from any flood action. No attempt was 
made to ascertain the character of the underlying material but from surface indi- 
cations and for estimate purposes it is assumed that the headworks will rest on a 
pervious foundation. The weir was designed to pass a maximum flood of 20,000 acre- 
feet. | 

The original site surveyed for an intake is at Jenkin’s canyon which is one and 
one-half miles further up the river. By locating the main canal at a higher eleva- 
tion it is possible to divert water at this point by a low and inexpensive weir on a 
rock foundation. This advantage is offset by the extra length of canal required 
and the necessity of protecting at least a mile of canal bank from damage by high 
water in the river. Another disadvantage is that this location is in the river bottom 
which consists largely of gravel and the canal would probably need puddling to make 
it hold water. .For these reasons the lower location was adopted although more 
expensive in first cost. 


Main Canal—tThe first three miles of canal from the lower intake will require 
some heavy earthwork in order to avoid steep side-hills. Roughly, a mile of this 
section will average a ten-foot cut and a tunnel 650 feet in length is necessary to 
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avoid a cut bank. There are also two 35-foot cuts which total 500 feet in length. 
The remaining twenty-seven miles of main canal will be of simple construction 
as far as earthwork is concerned. The most important structures required are a flume 
870 feet in length to cross Foothill creek and a wood-stave pipe syphon nine feet in 
diameter and 1,600 feet long crossing Scott’s coulee. The largest item of expense 
in this section will be to provide drops to take up 384 feet of excess grade between 
the intake and the Monarch branch. These drops are concentrated in four main 
series and are designed of permanent concrete construction. . 


ESTIMATE OF COST OF PROPOSED SOUTH MACLEOD IRRIGATION PROJECT 


Headworks— 
Excavation (dry), 4,020 cu: yds, at $0452.02) 2a hee eae ae, A $ 1,944 
Exeavation (wét) 8,520, CU. VOSS. 8b oho pane aie ee ees eee reas te 12,480 
Concrete: (plain), 6,919 cu. ydenat $l7o0k bee a to ee ee eee). ee 121,082 
Goncrete (reinforced) /480'eu. yds. at'$35.00) So seees eae bees ree ee 16, 800 
Gates, C60...) Lote bree TO eT OE eT st! ae ae 8,911 
Hip Rap, 1,360 sq. yda. at $2; see ee eee ee ee eee pap) 
GCofferdam .{. 2.52 525 i ea ae ee ee ee on ee ee eee 16, 394 
a 180, 331 
_Excavation— 
Main Canal, 1'346,876 cu. yds. at $0308 ey .cee seo ie.. 1s cues. ee ee ee 404, 063 
Branches and distributaries, 861,852 cu. yds. at $0.30.....................08- 258, 556 if 
; SE EaIEEEREEEE 662,6 
Drops on Main Canal— 
Reintoreed concrete; 5,242.25 cus vas. at 640.40. ee eens fo oo eee eee 209, 690 
Excavation, Rip' Rap, @bCisce sha ciate A ae ieee cee ae ee 6, 781 
a 216,471 
Tunnel Horseshoe Shape (650 feet long)— 
650 lin. ft) at, $48 BOF se ee ee een) Ee 31,720 
Inlet and outle ticks oo eceae cei  eatn  ane 4,340 
a 36, 060 
Syphon, Scott’s Coulee— 
1GO0;TE: long Meee ae ok eee Sle «dao. crate chair SARTO wuuatbedatae Titan ae ea ueie_ cee 49,699 
Flumes, Main Canal— 
Timber)440,637 fi biingdat 375s, POL!) ee Seas. oe. pe eee eee 33, 048 
Piling in structure, 4,470 lin: ft. at $0520. 2 © oie hee ie eas ee ee ee 1,495 
Piling driven; 6,160/ine {tat $0,703 we ee ee. eee ee 4,312 
Inlets.and‘Ontlets. ete 05024. hoe eee ~ ay Cee ees A ee ee Ae ee 4,232 
— 43, 087 
General Timber Construction— 
Main Canal and. Branches, 1,420,215 tty ois ab ol oe ea ee ee ee 106, 966 
Excavation, Rip (Rap fete.) she. oo oe ee. ae ee re alc eet eee ee 63,755 
pn 170, 721 
General Concrete Structures— 
Reinforced; 73712 cucydsiat S40. 2s Ven ee ee ee 33,170 
Plain? 49-6) curtydsrat $20,207: aul S. tek. Abe ee ee os ee, eee 992 
Rip Rapscormated pipe, etc an. obo oe Gack eu ee ho ee eee ee 23, 969 
we 58,131 
Right of Way— 
823-83 Sores Ab. $302. cu.ach > Fada’ Mace ak fae keds ey eae t Ale Saale ene $ 28, 834 
308 °27 Acres. at $30 oes Pec ne ce te ie eee ee cee cate eo ee ee a 11,948 
rs 4,782 
Fencing— 
12-9 miles at $400.25 Ae aoe wee var ew ek clase alee eg STAI ian lc ee ee nee 5,160 
T elephone— 
25 miles at $800 [ce eos AO One ale ee ee aha Ry ei tts ee OO em 7,500 
SLOT ss. agel » sels rel 2b ouch cece Cbs a ee ee ee an one $ 1,470,561 
Engineering and Contingencies at 159%: 0. 4ca.cots ve ee ee ee ee ee 220, 584 
Grand Total ncexcthics ees Oe ace Os eee Sane, eee $ 1,691,145 


Total Irrigable Acres = 61,006-7 Cost per Acre = $27.72 


The estimated cost of construction, $27.72 per irrigable acre is based on this 
year’s prices. Since the estimate was made, unit prices have fallen considerably 
and it is believed that any change will be in a downward direction for some consider- 
able time in the future. The cost of construction is very moderate for a scheme of 
this size. This is accounted for by the fact that the irrigable lands extend to within 
five miles of the intake, and the length of main canal required is comparatively 
short. 
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Organization.—The land owners under the project are already well organized. 
A petition for the formation of a district was forwarded to the Minister of Public 
Works of Alberta early in 1920. Further action was delayed until the field surveys 
were completed and the feasibility determined. 


Plans.—The following plans have been completed in the required form for filing 
by the district :— 
1. An index plan showing the boundaries of the district and the location of all 
eanals. Scale 1 inch=1 mile. 
2. Structural plans showing the irrigable areas in each quarter-section and the 
location of all canals and structures. Scale 1 inch=1,000 feet. 


IRRIGATION DEVELOPMENT ASSOCIATION 


This association is still actively engaged in furthering irrigation interests in 
southern Alberta. A great deal of activity which has been started by this organiza- 
tion has now been transferred to the officers of the various districts which have 
organized under the Irrigation Districts Act of Alberta. 

There are many matters, however, which are common to all districts, and this 
organization affords a central medium through which they can be handled to better 
advantage than by the individual effort of each district. 


WATER USERS ASSOCIATIONS AND DISTRICTS 


The Lethbridge-Coaldale Water Users’ Association is a voluntary organization 
which was formed in July, 1918, for the purpose of furthering the interests of the 
farmers under the Lethbridge section of the Canadian Pacific Railway Company’s 
irrigation system located east of Lethbridge. 

The activities of this organization have been to some extent superseded by four 
Water Users’ Districts which have been organized more recently and which cover 
practically the same territory. 

The organizations were formed under the Alberta Irrigation Districts Act for 
the purpose of operating that part of the system under which they were located, and 
are as follows in order of their location :— 

Ready Made Water Users District. 
East Lethbridge Water Users District. 
Coaldale Water Users District. 
Cameron Water Users District. 


The first of these districts has been in successful operation ever since its erection 
in February, 1919. The three remaining were formed in 1920 but as yet have not 
shown any great activity. 


UNITED AND LONE ROCK IRRIGATION DISTRICTS 


The field-work was finished and an estimate made of these projects in 1919. The 
two projects contain about 238,265 acres irrigable, and it is estimated that the works 
can be built for about $19 per acre. 

These two districts are watered from the same system. Under date of January 5, 
1921, a majority of the owners of land under the Lone Rock District petitioned the 
Minister of Public Works of Alberta to be included in the United Irrigation District 
which had already been organized. 

The Minister of the Interior gave his consent to this on February 28, 1920, and 
an order for the dissolution of the Lone Rock Irrigation District was signed by the 
Provincial Minister of Public Works on March 2, 1921. On the same day he issued 
an order changing the content of the United Irrigation District to include the foryr-- 
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Lone Rock District. The order provided that the enlarged United District should 
assume the liabilities of the former Lone Rock District. The Provincial Govern- 
ment employed Mr. D. W. Hays to make a report on this project and inform them 
as to the advisability of their guaranteeing the bonds of this district. This report 
has not been miade public on the date this report is submitted. 


THE SOUTHERN IRRIGATION DISTRICT ' 


The order for the erection of this district was published in the Alberta Gazette 
March 31, 1920, where a description of the land included may be found. 

The condition of this district is practically the same as set forth in the last 
annual report. Apparently nothing can be done towards constructing works to serve 
this land until we have finished the design and estimate for the whole Lethbridge 
Southeastern Project of which this is a part. 

As stated in the last report, a portion of the area within this district is at present 
served by the Lethbridge section of the Canadian Pacific Railway ‘Company’s irriga- 
tion system. <A party has been assigned to determine this year how much of the 
remaining land in ‘the district is irrigable. 


THE PROPOSED NEW DAYTON IRRIGATION DISTRICT 


Petitions have been circulated for the formation of this district but the order 
for erection has not yet been issued. This district adjoins the Southern District 
on the east. The original intention was to make the line between range 15 and 
range 16 the eastern boundary. This, however, leaves out considerable land in town- 
ships 4 and 5, range 15, which can be served by the same distributary. It is, there- 
fore, desirable that this land be included within the New Dayton District. 


THE PROPOSED WARNER-MILK RIVER IRRIGATION DISTRICT 


The petitions for the erection of this district have been submitted to the Provincial 
Government but the order for erection has not yet been issued. The condition of 
this district is the same as set forth in the last annual report. This project is a part 
of the Lethbridge Southeast Project and any development of this area must be con- 
sidered in connection with development of the larger project. 


THE PROPOSED MASINASIN IRRIGATION DISTRICT 


This district adjoins the New Dayton Irrigation District on the east and includes 
the land in the area known as Tract 7-B (See report on Irrigation Surveys 1918-19) 
of the Lethbridge Southeast Project. Petitions are being circulated for the erection 
of the district. 
LETHBRIDGE SOUTHEAST PROJEOT 


Plane table surveys for the development of this project were commenced in 1919, 
but only a small area was completed in that year. An attempt was made in 1920 
to complete these surveys and for this purpose six parties were placed in the field, 
one location party consisting of twelve men and five plane table parties of twenty- 
seven men each. 

The character of the work necessitated the employment of a very large number 
of experienced men and there was great difficulty in finding a sufficient number 
properly qualified, which materially delayed the work at the beginning of the season. 
After the parties were organized it was found necessary to devote considerable time 
to the training of some of the less experienced men, in order to get the parties into 
efficient working condition. In spite, however, of these difficulties, fairly good progress 
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was made. Work was begun about ‘May 22 and the several parties thereafter took 
the field as soon as their personnel was complete. The first party was disbanded 
towards the end of October and it was found necessary to disband another party 
about the first of November. In both these cases the cause was the impossibility of 
keeping a sufficient number of properly qualified men. When by reason of loss of 
men a party fell below efficient working strength, it was disbanded and the remaining 
personnel was used, as far as possible, to fill vacancies in the other parties. 

During the comparatively short field-season the five plane table parties surveyed 
a total ‘area of 591,973 acres, which area was also tentatively classified in the field. 
The daily average rate per plane table day was 252-2 acres, computed on the basis 
of actual working days. 

The method adopted for the work was to have the main canals and principal 
laterals located in advance of the plane table parties, so that the area to be covered 
by the latter would thereby be delineated, thus precluding the possibility of surveying 
any lands above the canals which of course were non-irrigable. The work was also 
planned so that the several plane table parties would never be widely separated, but 
always be in touch with one another and with a central camp where the inspector 
of plane table work made his headquarters and where there was maintained a port- 
able field garage for the prompt repair of the large number of motor cars used in 
connection with this work. 

Surveys were commenced in the district north and east of Magrath and souta 
of Raymond and thence carried easterly to Pakowki lake and from that point north 
and west to Chin coulee and to the boundaries of the Taber Irrigation District. 

The location party after completing the survey for the main canals and reservoir 
sites was moved on 22nd November to Waterton lakes where it was intended to make 
a complete survey on the ice of the upper lake, with a view to its use as a storage 
reservoir. The lake, however, did not freeze solidly enough to permit of such a survey 
and. therefore only a small portion of the work was done, consisting chiefly of the 
survey around the townsite within the Waterton Lake Park. The party was disbanded 
about the middle of December, 1920. 

In addition to the five survey parties previously referred to, a small party 
equipped with a light rotary rock drill, sunk a number of test holes at the pro- 
posed dam site on the St. Mary river at section 9, township 1, range 25, west of the 
4th meridian, in order to determine the feasibility of constructing a dam on this 
site. This party took the field on February 17, 1920, but owing to severe weather 
and bad roads, the drill and other equipment which had been freighted from Cards- 
ton to the proposed site, a distance of seventeen miles, was not actually put into 
operation until March 3. 

The equipment of the drilling party consisted of a McKiernan-Terry rotary 
drill, class “Z-1,” an 8 horse-power gasoline engine, a centrifugal pump and the 
necessary equipment and accessories. During the field season ten test holes were 
sunk to depths varying from thirty-five to ninety feet. An accurate log of each 
hole and the progress of the work was kept plotted up to date on a map. From a 
study of the logs of the several test holes and the character of the rock it appears 
that this foundation is suitable for any type of dam. Comparative estimates must 
hereafter be made to determine the most suitable type, but the type which has been 
tentatively designed and seems to be the most economical is a rock-filled dam. 

While survey work was in progress a careful examination of the land was 
undertaken by an additional party. This work commenced on the first of September 
and was continued until 10th November, during which period 267 soil groups, which 
were carefully chosen throughout the tract, were tested with the electrical bridge 
apparatus in order to determine their alkali content. Five samples, which were 
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assumed to be typical of the general soil conditions within the district, were for- 
warded to Ottawa for chemical analysis in order to confirm, or otherwise, the 
results obtained by the electrical bridge tests. The field tests with the electrical 
bridge showed the following results :— 
130 groups showed no alkali. 
82 groups showed alkali at depth of 5 feet. 
37 groups showed alkali at depth of 3 to 5 feet. 
8 groups showed alkali at depth of 1.5, 3 and 5 feet. 
10 groups showed alkali at all depths. 


All soils which showed a resistarnice when tested of less than 190 ohms were 
classed as alkaline. 

While as a result of this soil examination certain small areas of land have been 
excluded and a few other small areas have been reserved for further examination, 
the district as a whole was found to be comparatively free from alkali and the soil 
is believed to be well adapted to irrigation. 

In order that the results of the field-work might be plotted and correlated, a small 
office staff was maintained in Calgary through the season. This staff was somewhat 
augmented at the close of the field season by the addition of some of the field 
engineers. Considerable progress has been made in working up the results of the 
surveys but a very great deal of work yet remains to be done. ‘The small office 
staff previously referred to will be employed continuously upon this work through- 
out the summer of 1921, while, at the same time, efforts will be made to complete 
the field-work. 

CROWSNEST PASS IRRIGATION DISTRICT 


During the year 1919 when it was realized that there was a probability of the 
Lethbridge Northern Irrigation Project being constructed, taking a water supply 
from the Oldman river, the occupants of lands higher up the stream ‘became inter- 
ested, and a number of resolutions from various local unions of the United Farmers 
of Alberta and also from the Board of Trade of Pincher Creek were forwarded 
to this office requesting the Dominion Government to make the necessary surveys 
to determine the feasibility of irrigating a large area of land tributary to the Old- 
man, Crowsnest and Castle rivers. 

A standard twelve-man party organized in the spring of 1920 was accordingly 
placed in the field to make the necessary surveys and investigations. 

This party was assembled at Cowley, Aiberta, on May 29, and field-work was 
commenced at the “Gap” on the Oldman river, section 31, township 10, range 38, 
west of the 5th meridian on May 8. ‘This work was continued until November 
15, when the party had to disband on account of bad weather. 

During the season the following work was completed :— 

Contour survey of the “Gap” reservoir site on the Oldman river, townships 
10 and 11, range 3, west of the 5th meridian. 

Contour survey of reservoir site on Castle river at Canyon creek, township 6, 
range 2, west of the 5th meridian. 

Contour survey of reservoir site on Gladstene creek, township 5, range 2, west 
of the 5th meridian. 

Contour survey reservoir site on Pincher creek, township 6, range 30, west of 
the 4th meridian, and range 1, west of the 5th meridian. 

Contour survey of reservoir site on Five-mile creek, township 9, range 29, west 
of the 4th meridian. 

Contour survey of dam site at Castle river reservoir site, section 30, township 6, 
range 2, west of the 5th meridian. 

Preliminary survey for main canals and lateral system over the Todd creek area, 
townships 8 and 9, ranges 1 and 2, west of the 5th meridian. 
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Preliminary survey for main canals and lateral system over the Pincher creek 
east area, township 6, ranges 29 and 80, west of the 4th meridian. 

Reconnaissance and section line levels over the Pincher creek north area, town- 
ships 6 and 7, ranges 29 and 30, west of the 4th meridian, and range 1, west of the 
5th meridian. 

Preliminary survey for diversion canal from Gladstone and Mill creeks to the 
Pincher creek areas. 

Reconnaissance of the Beaver creek area, townships 7 and 8, ranges 28 and 29, 
west of the 4th meridian. 

The result of the field-work is summarized in the following tables. The 
estimates of cost are based upon 1920 prices and are merely approximations, subject 
to later and more detailed calculations. 


SUMMARY OF RESERVOIRS—OLDMAN RIVER 


Flooded | Capacity | Total Cost 
ae Location Area per Remarks 
Acres Ac.-ft. Cost Ac.-ft. 
$ cts. * cts. 
‘Gap’ reservoir.......|Tps. 10 and 11, Rge. 1,500 90, 000/612, 232 50 6 80 |Rock-fill concrete 
3b We SthoM. faced dam. 
Castle River reservoir NEY Rge. 2 and 3, 800 30, 000/219, 290 50 7 30 a ¢ 
woth M. 
Canyon Creek reser-/Tp. 6, Rge. 2, W. 5th 1,000 40, 000/292, 974 00 (oy: aa es 
voir M. 
aes Creek reser-|Tp. Ree: 30, W. 200 5, 000/120, 000 00 24 00 He ss 
4t 
ig DRE Creek ‘res-|Tp. 5, Rge. 2, W. 5th 30 1,000} 30,000 00 35 00 |Cost not worked 
ervoir. out in detail. 
Five-mile Creek res-|Tp. ‘9, ‘Rege. PAD. AW 200 3, 500/105, 000 00 30°00 |Earth dam. 
ervoir. 4th M. 
SUMMARY OF COSTS—CROWSNEST IRRIGATION DISTRICT 
Estimated| Estimated | Estimated 
——. Trrigable Cost Cost Main | Total Cost Cost per Acre 
Acres Structures Canals 
Todd Creek area. Bin 8,600} $201,627 50) $221,405 00) $423,032 50 $49 20 
Pincher Creek East area, Pas SL 7,200) 258,720 00 64,157 50} 322,877 50 44 84 
Pincher Creek North area. 9,000) Detail costs} not taken ojut. Obviou|sly high and in excess of 
$50 per acrle. 
Beaver Creek area............ 2,600|)(Area and clost from recjonnaissance |jonly) 
*143,495 00 $55.30. 65 parcels 
of 40 acres 
(DOW LO ATOR eee on aire seks 3,000] Detail costs! not taken ojut. Obvioujsly high and in excess of 
$50 per acrie. 


*Includes Reservoir—$120,000. 


Water for the Todd creek area would be taken from the Oldman river at section 
10, township 10, range 2, west of the 5th meridian. A main canal ten miles in length 
is required to reach the irrigable lands. Although the estimated cost is $49.20 per 
irrigable acre, which is considerably lower than at first thought possible, four miles 
of this canal is on side-hill in excess of forty degrees and it is considered that this 
piece of canal would be very difficult to construct and maintain. Although allowance 
has been made in the estimate for heavy work here and a number of bench flumes, it 
is doubtful whether the scheme could be constructed for the figure shown in the table. 
These four miles of canal make the feasibility of the project very uncertain because 
it is not possible to determine just what contingencies may arise in construction. 
This scheme is not considered a feasible one at the present time. 
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The estimate of cost to irrigate the Pincher creek north area is necessarily very 
approximate. The irrigable area was determined by running levels over section lines, 
and although some preliminary line has been run for main canal, it was found that 
the route was so difficult that the scheme was not considered a feasible one, and 
therefore was not surveyed in any detail. The estimate of cost hag been based 
partially on actual surveys, but largely upon a reconnaissance. This scheme is not 
considered feasible at the present time. 

More detailed surveys were made of the Pincher creek east area. Except for the 
storage reservoir required on Pincher creek, this is a very cheap and simple scheme. 
Water can be carried to the irrigable lands by means of a main canal four miles in 
length, and even with the comparatively expensive reservoir required on Pincher 
creek, the estimated cost per acre is less than $45. The land in this area is 
comparatively heavy and not so well adapted for irrigation as the Pincher creek 
north area. 

No surveys have yet been made of the Beaver creek area. It is estimated, how- 
ever, that there are some 9,000 acres which could be irrigated. A study has been 
made of the water supply of Beaver creek and although the records of stream flow 
are very incomplete it is estimated that there is only a sufficient quantity of water, 
with a storage reservoir on Five-mile creek of 3,500 acre-feet capacity, to irrigate 
some 2,600 acres. A very approximate estimate of cost to irrigate this area was made 
and the cost determined at $55.30 per acre. 

A reconnaissance was made of the Cowley area and the estimated cost is based 
on this reconnaissance. Water could be carried to this area by means of a grade 
canal twelve miles in length, or by utilizing the waterpower available at the falls 
near Lundbreck and pumping to a point on the side-hill carrying the water to the 
land by a canal about five miles in length. Either of these schemes would be expensive 
and the project is not considered feasible at the present time. 

There are, no doubt, many other small schemes along the foothills which ‘may 
prove to be feasible, some of which will be investigated during the coming season. 
It would seem that these areas can be more economically irrigated from the smaller 
streams than from the rivers. 


CYPRESS LAKE RESERVOIR PROJECT 


As stated in the report for last year, Mr. French made a reconnaissance survey 
of the irrigation possibilities in the valleys of Battle creek and Frenchman river and 
submitted a report early in 1920. 

During the field-season of 1920 a party was placed on this project with Mr. 
Wotherspoon in immediate charge and under the general direction of Mr. French. 

Karly in June the assistant chief engineer, accompanied by Mr. French, made a 
further examination of the conditions on both streams and it was decided that on 
account of the many evidences of alkali in the bottom lands of both valleys, and 
especially those of the Frenchman, it would be better to develop first the large block 
of land in the vicinity of Consul, Vidora, and Robsart as suggested in Mr. French’s 
report. 

After some field-work had fbeen done on an extension of the Wilkes Brothers 
ditch it was found that a much better location could be obtained by starting at a point 
on the proposed outlet canal to the reservoir just before it drops into Battle creek 
above the Wilkes Brothers dam and run the main canal around the hillside about 
ten feet in elevation above the ditch of Wilkes Brothers. 

This additional elevation is just sufficient to permit a location through the saddle 
in the northeast quarter of section 34, township 5, range 27, west of the 3rd meridian. 
This main canal was surveyed to a point about half a mile southwest of the town of 
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Robsart, a total distance of twenty-two and a half miles from the outlet in the reser- 
voir. Beyond this point two laterals were run in the field. All the main laterals 
were run out and the remainder projected on the topographic map. Levels were run 
around all quarter-sections and the topography sketched in. 

This canal commands the land lying to the south between it and the flats around 
Lonesome lake. The total irrigable land in this tract is about 11,580 acres. 

An extension of the McKinnon ditch was also surveyed which would add 425 
acres, but this may upon further investigation prove too heavily impregnated with 
alkali to warrant irrigation. If the area irrigated is limited to sixty acres to the 
quarter-section there would be only 9,460 acres irrigable, exclusive of the McKinnon 
extension. 


Water Supply.—tThe present project is for an irrigable tract of land in the Battle 
Creek valley only, and as Belanger and Davis creeks are direct tributaries of the 
Frenchman river, it is not considered advisable to divert any waters of these creeks 
into the Cypress Lake reservoir at the present time. 

The flood flow of Belanger and Davis creeks is small when compared with Battle 
ereek, and the canals round the hillside, especially where facing southwest, would 
be badly covered with ice and drifting snow during the winter and in all likelihood 
at times be rendered useless during the first period of the spring run-off. The Battle 
ereek intake canal is more in the open and not likely to get badly drifted. 

If it is considered necessary at any future date to divert Belanger and Davis 
creeks into the Cypress Lake reservoir this can be done without in any way inter- 
fering with the work done under the present project. 

If the waters of Belanger creek alone were proposed at any future time to be 
added to the reservoir, 1t would probably be found feasible to divert this creek into 
Sucker creek by a canal through a low part in the ridge between the two valleys near 
section 36, township 6, range 26, west of the 3rd meridian. The present supply to 
Cypress lake is derived from :— 

1. Oxarart creek. 

2. Sucker creek. 

3. Surface drainage around lake. 
4, Underground springs. 


The work as at present proposed will add a supply from Battle creek. 

The records from 1912 to 1920 inclusive on these sources of supply show that an 
average of 40,504 acre-feet per year is available and that during 1917 it reached a 
maximum of nearly 70,000 acre-feet. 

While the records of Belanger and Davis creeks previous to 1918 are not com- 
plete, they indicate that the run-off of these two creeks would add an average of 
about 6,000 acre-feet per year. | 

To provide storage for more than 90,000 acre-feet would not be economical. A 
reservoir of this capacity would store the run-off of two wet lyears in succession and 
would not require to be enlarged if at a later date it 1s decided to use the flood waters 
of Belanger and Davis creeks. Assuming that the average run-off of 40,504 acre-feet 
is available every year, we find that with 90,000 acre-feet storage it is possible to 
supply in addition to the present demands about 10,000 acres with the full duty of 
eighteen inches, or 12,000 acres with the reduced duty of fifteen inches in depth. 

If this project had been in existence during the years over which the records 
extend, they would in one year, 1914, have been short of water and would probably 
have had sufficient for only about half their land. In the other eight years, however, 
they would have received the full amount as above. 

Several alternative dam sites have been investigated and it has been decided that 
the best sites are as proposed and shown on the 1913 plans. Under the present pro- 
ject it is only proposed to raise the present water-level of the lake sixteen feet. The 
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dams are earth-fill with riprap face inside. The west dam in the centre of section 15, 
township 6, range 27, west of the 3rd meridian is 2,500 feet and the east dam near the 
centre of section 24, township 6, range 26, west of the 3rd meridian, is 3,300 feet in 
length on the crest line, with a height of 26-5 feet in both cases. 


Intake—The intake of the Battle Creek canal is located in the southwest quarter 
of section 2, township 6, range 28, west of the 8rd meridian. The maximum discharge 
record of Battle creek at Tenmile is given as 1,866 second-feet on ‘May 9, 1917. The 
original canal was designed with a capacity of 1,000 second-feet. This has been 
increased to a capacity of 1,886 second-feet, from the intake to Oxarart creek, and 
1,885 second-feet from \Oxarart creek to the reservoir. The dam at the intake con- 
sists of an earth-fill 1,800 feet in length; it is about twenty feet in height over the 
present bed of Battle creek; except for this short distance over the creek the maximum 
height is ten feet. .A concrete spillway 1380 feet in length, sufficient to carry 1,400 
second-feet, is provided. The headgates consist of four gates, each four feet by nine 
feet, supported by concrete piers and curtain walls. 


Outlets —The outlet into the main canal at the south end of the west dam con- 
sists of two 4 feet 6 inches by 5 feet headgates and concrete openings 5 feet 8 inches 
by 5 feet, the floor of the openings being three feet below the low water-level of the 
reservoir. When the water is one foot above the low water-level it would be four feet 
deep in the culvert outlets; this would give a discharge of 126 second-feet, which is 
the full supply required for the project and under a head of two feet a discharge 
of 405 second-feet. 

An outlet of the same capacity into the Frenchman river is allowed for in the 
dam at the east end of the reservoir. The floor level of this outlet is the same as 
the present overflow level of the lake, or three feet above the level of the one in the 
west dam. It is not considered necessary to have any spillways to the reservoir, as the 
sluice-gates into the new canal and the Frenchman river working under a small head 
have a greater capacity than the flood discharge of Sucker and Oxarart creeks. 

The following is a summary of the estimated cost:— 


Headworks on Battle creek and intake canal... .. .... .. .. $226,321 80 
HMast-dam, Cypress Jake meservoir....s0 ee eee ee ee 141,704 00 
West:dams Cypress) lakerreservoir. ee eee ee 88,328 00 
Outlet canal reservoir to Battle creek. Sahu ve Picecihars enced vis Maas. © 85,083: 50 


$541,437 30 


Engineering and contingencies, 10 per cent.. ...... .. .. «- 54,143 73 
Total estimated cost... Sig? Reece lated tetole dare, WES ORY ch MAGEE ccs aaa oO a ole OS 
On the basis of 90,000 acre-feet—$6.61 per acre-foot. 

Main canal and laterals... .. ae Sie hee ee OLON AD b 0:0 

Engineering and contingencies, 10 per cent. SPAM ook ee nee eee 11,045 50 
TOtal ne fois. 5 W fe eispies Mie) he" 6a een eure) Cee ett eee Low OAD O 

RiBnt- Of; WAY che oes eae on ee ets te ee Tolan nee sees en ee 5,594 00 
Total estimated cost.. .. $127,094 50 
Total cost of project, exclusive | of McKinnon Tretension. (22;615" De 


On the basis of 11,580 acres this is about $63 per acre. The cost per acre would 
be reduced to about $60 if the McKinnon extension is included. 

This estimate is based upon unit costs which, in view of the general reduction 
of prices, are considered high and it is therefore probable that this project could be 
built for fourteen per cent less, or about $54.60 per acre. 

The examination of the soil of this tract shows that in general the top eighteen 
inches in depth is practically free from alkali. Below this, however, to a depth of 
about six feet, the soil is rather heavily impregnated. 

It is probable that this land can be irrigated successfully if the water table can 
be kept below eighteen inches. This depends largely upon the character of the sub- 
soil, which will be investigated further this season. 
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NORTH SASKATCHEWAN DIVERSION PROJECT 


A history and general outline of the scope of this project is contained in the last 
annual report. No further field-work was undertaken during 1920. 

The proposal for this scheme is to divert the North Saskatchewan and Red Deer 
rivers to provide water for irrigation and domestic uses to an immense tract of land 
extending from the Berry creek district in Alberta to the neighbourhood of Saska- 
toon in Saskatchewan. The small amount of reconnaissance which has been com- 
pleted to date has only served to outline in a general way some of the possibilities 
of this project. 

During 1921 preliminary surveys will be made to determine the feasibility or 
otherwise of diverting water from the above-mentioned rivers into Buffalo lake as 
a reservoir, and also the feasibility of locating a canal from Buffalo lake to the 
irrigable areas. In addition it is proposed to run a system of levels over the town- 
ship lines of the irrigable tract to obtain a general knowledge of its extent and suit- 
ability for irrigation. 


THE LITTLE BOW IRRIGATION PROJECT 


On January 26, 1921, a meeting of the farmers representing owners of land 
along the Little Bow river bottoms was held in Carmangay, Alberta, for the purpose 
of organizing an irrigation district. It is proposed to divert water from the High- 
wood river into the Little Bow river at the town of High ‘River. 

In 1919 this branch in co-operation with the Provincial Public Works Depart- 
ment selected a new site for the construction of permanent headworks for the diver- 
sion of the fifty cubic feet per second of water which the Provincial Government had 
been granted to supply the domestic rights on the Little Bow river. This site is 
located just below tke Canadian Pacific Railway bridge at the town of High River. 

This proposed district plans to join with the Provincial Government in building 
new headworks large enough for both diversions. It is proposed that the district as 
a whole shall maintain the headworks and that each farmer shall construct and main- 
tain his own pumping plant for the irrigation of his own land. There are thirty- 
two separate tracts varying from six acres to two hundred and twenty-five acres in 
size, all situated less than forty feet above the river. The tracts begin about eighteen 
miles above Carmangay in section 5, township 15, range 25, west of the 4th meridian, 
end extend along the Little Bow river to section 3, township 14, range 20, about 
twenty-six miles below. 

The total area is about 2,786 acres. 

The landowners have engaged Mr. John Haddin of Calgary as their engineer and 
are making their own surveys. 


DUTY OF WATER 


Duty of water investigations were carried on at Brooks, Ronalane and Coaldale 
as in former years under the general supervision of Mr. W. H. Snelson. Mr. E. E. 
Eisenhauer collected the data at Coaldale and Mr. A. Hildenbrand, of the Canada 
Land & Irrigation Company, operated the experimental plots at Ronalane. The 
results obtained and the conclusions reached are discussed hereunder. 


BROOKS EXPERIMENT STATION, 1920 


The season of 1920 was in many respects the most unfavourable for crops, in the 
Brooks district, of any since 1917. The month of April was the coldest on record 
since 1916, having a mean monthly temperature of only 33.2° as compared with 46° 
for 1918 and 48.8° for 1919. The ground remained cold and wet and was not in a 
suitable condition for seeding until May 5, two weeks later than seeding operations 
commenced in 1919. 
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Frost occurred on twenty-four nights during April, the last frost for the month 
occurring on the thirtieth. Precipitation was 1.16 inches. 

During May frost occurred on the Ist, 2nd, 3rd, 4th, 22nd and 29th. Precipitation 
was 0.88 inch. The mean temperature was 50.8", the lowest for May since 1916. 

June had a mean temperature of 59.4° with 1.52 inches precipitation, 1.33 
inches of which fell in a good rain between the 16th and 19th. This month was about 
normal. Light frosts occurred on the 1st, 3rd and 9th but did no damage to the 
crops. 

July had a mean temperature of 69° with 1.41 inches precipitation, being slightly 
warmer than in 1918 and 1919. 

August had a mean temperature of 64.6° practically the same as prevailed in 
August of 1918 and 1919, but there was no precipitation whatever. A very disastrous 
wind on the seventeenth of the month caused much shelling of ripened grain through- 
out the district. 

September had no precipitation. Mean temperature was 55.5°. 

The total precipitation April to September inclusive was 4.97 inches; the mean 
temperature for the same period was 55.6”. , 

On the whole this was a very dry season, made more unfiavourable for crops by 
the late cold spring and the very heavy crop-damaging winds of the latter part of 
August. 

The results of the past season’s work are given in the tables following: 

In studying the tables it is to be noted that the column Total Depth Received 
is the sum if duty of water and precipitation. The column Total Depth Used yn 
Growing the Crop shows the depth of water actually used in growing the crop, as 
determined by soil moisture tests. ' 

The following schedule shows the rotation schedule adopted in order that the 
general fertility of the farm may be maintained, and that certain crdp series may have 
from year to year, as near as may be, the same conditions of soil fertility. 

For 1920 the duty of water for wheat has been determined under four different 
conditions of soil fertility. (1) immediately following a leguminous crop; (2) following 
potatoes; (3) following wheat after wheat; and (4) following wheat after potatoes. 
In a similar manner the duty of water for oats is found under four different conditions 
of soil fertility, barley two and potatoes two. 

Rotation A.—alfalfa five years, potatoes, wheat, flax. 

Rotation B.—alsike clover four years, roots, oats, wheat, oats. 

Rotation C.—grass three years, potatoes, barley, wheat. 

Rotation D.—red clover two years, oats, barley. 

Rotation E.—Peas, wheat, oats, barley. 

From this schedule it is possible to have in each season grain crops (either wheat. 
oats or barley) coming immediately after legumes or grasses, second year after legumes, 
and third year after legumes, thus giving us an opportunity of securing practical 
evidence of the phenomena that crops growing on fertile soil require less water to 
produce a maximum yield than when growing upon soils where by virtue of successive 
cropping, without the introduction of organic matter or legumes, the available plant 
food has been materially reduced. <A striking illustration of this point occurs in the 
four oat series, where on plot 74C, when oats followed red clover, 131 bushels per acre 
were grown with two four-inch irrigations, as compared with plot 69A where 108 bushels 
per acre were grown with five four-inch irrigations where oats followed roots, and with 
plot 65A where eighty-seven bushels per acre were grown with five four-inch irrigations 
where oats followed two grain crops. 


Wheat.—In rotation “E” the maximum yield of 51 bushels per acre was produced 
with a total depth of 2-08 feet of water. 

In rotation “C” the maximum yield of 47-4 bushels per acre was produced with 
a total depth of 2-08 feet of water. 


RECLAMATION SERVICE 41 


In rotation “B” the maximum yield of 43-6 bushels per acre was produced with a 
total depth of 1-74 feet of water. 

In rotation “A” the maximum yield of 33-8 bushels per acre was produced with a 
total depth of 2-08 feet of water. 

Summarizing the results from the four wheat series it is shown that the maximum 
yields were produced with an average total depth of 1-99 feet of water, of which 0.41 
foot was received as rainfall. In each series additional irrigations produced decreases 
in yield. The dry plots yielded from 9-4 to 15 bushels per acre. The maximum yield 
of the four series, 51 bushels per acre, with total depth of 2-08 feet, was from land which 
grew peas in 1919. 


Oats.—In rotation “D” the maximum yield of 183 bushels per acre was produced 
with a total depth of 1-41 feet of water. In rotation “B” the maximum yield of 108 
bushels per acre was produced with a total depth of 2-08 feet. In rotation “E” the 
maximum yield of 108 bushels per acre was produced with a total depth of 2-41 feet. 
In rotation “B1” the maximum yield of 87 bushels per acre was produced with a total 
depth of 2-08 feet of water. 

Summarizing the results from four oat series it is shown that the maximum yields 
were produced with an average total depth of 1:99 feet of water, of which 0-41 foot 
was received as rainfall. The dry plots yielded from 8 to 60 bushels per acre. In series 
“TD,” “B” and “B1” additional irrigations produced decreases in yield. In series “EK” 
the maximum yield is coincident with the maximum depth received. 

The Maximum yield of the four series, 183 bushels per acre, with total depth of 
1-41 feet of water, was from land which grew clover in 1919. 


Flax—The maximum yield of flax, 17-3 bushels per acre, was produced with a 
total depth of 1-74 feet of water, of which 0-41 foot was received as rainfall. Additi- 
onal irrigations decreased the yield. The dry plot produced 4:9 bushels per acre. 


Barley.—In rotation “E” the maximum yield of 56 bushels per acre was producea 
with a total depth of 2-08 feet of water. In rotation “D” the maximum yield of 69 
bushels per acre was produced with a total depth of 2-41 feet. 

Summarizing results from two barley plots it was shown that the maximum yields 
were produced with an average total depth of 2-25 feet of water, of which 0-41 foot 
was received as rainfall. The dry plots yielded from 3 to 4 bushels per acre. 


Alfalfa Seed Production—The maximum yield of alfalfa seed, 8-9 bushels per 
acre, was produced with a total depth of 1-16 feet of water, of which 0-41 foot was 
received as rainfall. This yield was produced from that portion of plot 41D which 
was seeded in drills seven inches apart. An additional irrigation decreased the yield, 
giving a high percentage of green and shrivelled seeds. The dry plot produced no seed. 

Where the alfalfa was sown in rows, the maximum yield, 8-33 bushels per acre, 
was produced with a total depth of 1:16 feet of water; the dry plot yielded 0-4 bushel 
per acre. 

Where the alfalfa was sown in hills, the maximum yield, 4-87 bushels per acre, was 
produced with a total depth of 1-16 feet of water. The dry plot produced 0-8 ‘bushel 
per acre, 

For the last two methods of seeding an additional irrigation caused a decrease in 
yield. 

The alfalfa sown in drills has shown the best results this year. 

The heavy wind which oceurred on August 17 caused considerable damage to the 
alfalfa seed crop which was growing upon plots 41A, B and ©. These three plots, 
having received a smaller quantity of irrigation water than plots 41D and E, were well 
ripened when the wind came and the seed was blown off and scattered on the ground. 
The seed on plots 41D and E was then in a green and unripe state and suffered little if 
any from the wind. The figures for the yield of seed from plots 41A, B and C were 
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obtained from calculations based upon careful examinations and measurements made 
upon the plots before the wind, and although they are not as exact as would have been 
the case had the seed been threshed, they are fairly reliable and show the comparativs 
yields for the series. 


Peas—The maximum yield of peas, 68 bushels per acre, was produced with a 
total depth of 2.41 feet of water. The dry plot produced 4.3 bushels per acre. 
Plots which received depths of 2.74 and 38.08 feet of water produced 56 and 53.8 
bushels per acre respectively The results obtained during the past two years indicate 
that peas require a total depth of about 2.30 feet of water to produce maximum 
yields, this being a higher water requirement than has been found for any of the 
other grains under test. 


Potatoes—In rotation “C,” Early Ohio potatoes, the maximum yield, 185 
bushels per acre, was produced with a total depth of 1.24 feet of water. The dry 
plot produced 20 bushels per acre. 

In rotation “ A,’ Gold Coin potatoes, the maximum yield, 217 bushels per acre, 
was produced with a total depth of 1.24 feet of water. The dry plot produced 24 
bushels per acre. 

In both rotations an additional irrigation decreased the yield. The water was 
applied to the potatoes in two and three-inch irrigations. 

Summarizing the results of the two potato series it is shown that the maximum 
yields were produced with an average total depth of 1.24 feet of water, of which 
0.41 foot was received as rainfall. 


Alfalfa Hay—The maximum yield of alfalfa hay, 6-48 tons per acre, was pro- 
duced with a total depth of 2-08 feet of water. Additional depths up to 3-91 feet 
produced no increase in the yield. The dry plot produced 0.30 ton per acre, all of 
which was taken off at the first cutting. Three cuttings were made in all. 


Grass Hay—The maximum yield of grass hay, 1.75 tons per acre, was pro- 
duced with a total depth of 1-74 feet of water, of which 0-41 foot was received as 
rainfall. Additional irrigations produced no increase in yield. 


Sugar Beets—The maximum yield of sugar beets, 16 tons per acre, was pro- 
duced with a total depth of 2.08 feet of water, being coincident with the maximum 
depth received. This is, however, only a very slightly increased yield over the plot 
which received a total depth of 1.74 feet and produced 15.7 tons per acre. 


Squaw Corn.—The maximum yield, 2.90 tons of corn per acre, was produced 
with a total depth of 1.74 feet of water. An additional irrigation decreased the 
yield. 


Dry Land Wheat.—Wheat sown on dry land which had been in wheat in 1918 
and 1919 produced at the rate of 11.2 bushels per acre. Wheat sown on dry land 
which had been summer-fallowed in 1919 produced at the rate of 20 bushels per 
acre. 
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DUTY OF WATER PLOTS, RONALANE, ALBERTA, 1920 


The duty of water investigations at Ronalane were carried out along practically 
the same lines as adopted for the 1919 work, with the exception of the depth applied 
per irrigation to the potato and sugar-beet series, which was changed from four 
inches to three inches. 

The climatology of the growing season was similar to that prevailing at the 
Brooks station; being characterized by a late, cold spring, hot and very dry summer, 
and violent destructive winds in August. Table No. 10 gives the mean monthly 
temperatures and precipitation in comparison with those prevailing at Brooks, 
Coaldale and Strathmore. 

All field-work in connection with the plots was under the supervision of ‘Mr. A. 
Hildenbrand, who succeeds Mr. 'S. Hansen as manager of irrigated farms for the 
Canada Land and Irrigation Company. 

The duty of water data obtained as a result of last summer’s work are, for the 
majority of the crops, very good. ‘The data secured for field peas are unreliable, the 
yields given in the table being only an estimate as submitted by the farm superin- 
tendent. Heavy winds in August shelled out the crop before it could be threshed; 
therefore the only information of value which can be drawn from the pea experiment 
is that the optimum depth of water received is not less than 2 feet. Plots Nos. 
5, 7 and 9 in the alfalfa series gave yields considerably less than is consistent with 
the depth of water which they received. ‘This reduction in yield was caused ‘by 
some of the irrigations not having been applied on their scheduled dates. By con- 
sulting table No. 6, which gives the data for the alfalfa series, it will be noted that 
in the irrigation of plot No. 5, forty days elapsed between irrigations, when the 
scheduled interval was but from twenty to twenty-five days. This had the effect of 
materially reducing the yield of the plot, as it forced the plants to go too long 
withcut an adequate supply of moisture, especially through the hottest part of the 
season when they would have been making their most vigorous growth had they 
received the required amount of water. The plot actually received the required 
amount of water but the irrigations were bunched too much at both ends of the 
irrigating season. The yields from plots Nos. 7 and 9 also show evidence of this 
Same treatment. 

In the alfalfa series the maximum yield, 3-44 tons per acre, was produced with a 
total depth of water (irrigation plus precipitation) of 2-11 feet, of which 1-67 feet 
were applied in five four-inch irrigations. Additional irrigations reduced the yield. 
The dry plot produced 0-2 ton per acre. 

The maximum yield of wheat, 50-3: bushels per acre, was produced with a total 
depth of 2-11 feet of water. An increase in depth reduced the yield. The dry plot 
produced 6 {bushels per acre. 

The maximum yield of oats, 75-3 bushels per acre, was produced with a total 
depth of 2-11 feet of water. An increase in depth reduced the yield. The dry plot 
produced 10-5 bushels per acre. . 

The maximum yield of barley, 50-8 bushels per acre, was produced with a total 
depth of 2-11 feet of water. An increase in depth reduced the yield. The dry plot 
produced 9-2 bushels per acre. 

The maximum yield of potatoes, 315-4 bushels per acre, was produced with a 
total depth of 1-70 feet of water. An increase in depth decreased the yield. The dry 
plot produced 10 bushels per acre. ) 

The maximum yield of sugar-beets, 15-4 tons per acre, was produced with a 
total depth of 1-70 feet of water. An increase in depth decreased the yield. The 
dry plot produced 4-1 tons. 
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DUTY OF WATER, COALDALE, ALBERTA, 1920 


No departure of any importance was made during the past season from the 
general methods used in obtaining duty of water data in this district during 1919. 


April and May were colder than usual with a heavy snow in early May which 
provided sufficient moisture to insure the germination of grain crops. 

Heavy winds prevailed during the latter part of May and the first part of June. 
They were of such severity that considerable areas of seeded grain were blown out 
to such an extent as to necessitate re-seeding. Thiy damage was most extensive over 
the non-irrigated areas. One-fourth of the area of field No. 307 was covered to 
such depth by drifting soil from an adjoining ploughed field as to cause the complete 
destruction of the timothy under this sand-covered portion of the field. Heavy 
southwest winds continued to blow throughout the season, causing a material reduction 
in crop yields by their withering and shattering effects, and throughout the harvesting 
and threshing periods occasioned much delay in properly handling the crops. 

The grain crops on fields Nos. 325 and 326 lying north of Coaldale were 
damaged to an extent of from fifty to seventy-five per cent by a local hailstorm. 

Many farmers, believing that the spring rains had provided ample moisture to 
see their crops through the early part of the season, and not anticipating the damaging 
winds, postponed the date of their first irrigation until it was too late to effectively 
apply the water to save the crops from the burning effects of the winds. 

The mean temperature, April to September, was 54.7° as compared with 56.7° 
for 1919. The evaporation for the same period was 32.94 inches as compared with 
37.9 inches for 1919. 


The schedule immediately following gives a summary of the duty of water data 
obtained during the season. All alfalfa fields, except No. 329, received two irrigations. 
No field yielded more than two cuttings. Plot No. 324 produced the heaviest first 
cutting, 3.58 tons per acre, and also produced the heaviest total yield, 5.07 tons per 
acre, for the two cuttings. This yield was produced with a total depth of 2.84 feet 
of water, 1.01 feet in depth being applied at the first irrigation. It ig doubtful 
whether such an excessive depth per single application can be utilized to advantage 
by the crop, and it is therefore logical to assume that the same yield could have been 
produced with 0.25 foot less total depth of water. 


For the thirteen fields in forage crops during, 1920, the average total depth of 
water received was 2.08 feet, and for the five fields in ather crops, principally grains, 
the average total depth of water received was 1.51 feet. 


For all the tracts the average total depth of water received was 1.92 feet. 
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TABLE SHOWING TOTAL DEPTH OF WATER USED COALDALE TRACTS, 1913 TO 1920 


1913 1914 1915 1916 1917 
a ty a 4 a hy a ae = fa 
ie) ) 
Crop x | Eg = |E3 x | ES x | Es = | Bs 
S ce | o — AB) | =) > a=) = S > fey = oS — = = R 
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QA A, | A Ay | A a A A] A A, | 
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aN BEN VEEP Ee 6 yn do ee A ER eS it SRS 2-00} 0-31]. 2-31] 1-56] 0-47] 2-13] 1-31) 0-81} 2-12) 1-39) 0-79) 2-18 
PTO L Neer one Ls. oe Ree eeik os ae Bkccane as 1-30} 0-30} 1-60] 1-25) 0-25} 1-50] 0-80] 0-78] 1-58}; 1-12} 0-77) 1-89 
VOTE EAS nye CoE geerenewe © tea et eee ear 1-16} 0-29) 1-45} 1-18} 0-38} 1-56] 0-47) O-81| 1-28) O-71) 0-82) 1-53 
COUPE RSE ae A Ane = le eT RR Fe ON a a 1-04) 0-28} 1-32} 1-15) 0-42} 1-57| 0-55} 0-80} 1-35) 0-76} 0-82} 1-58 
ES APLC ye eee ae er en Ee iy. cA Tae. ctellPe apa ciel Syl sano ea eral Bea tenes crichaaes aioe daveue aie wos cu tote tees Ci eateries las tet 0-42} 1-19} 1-61 
FAS Chat OMS Ne fcinis tactoetcia Lisle auileehes 1-70] 0-30} 2-00] 1-33} 0-43) 1-76] 1-11) 0-81) 1-92] 1-14) 0-83) 1-97 


The preceding schedule shows the average total depth of water received (irrigation 
plus precipitation) for the Coaldale plots from 1913 to 1920. The average total depth 
of water received for the grain crops is 1.57 feet. The average duty of water for 
the same eight years for grains is 0.63 foot. For the alfalfa and grasses the average 
total depth received for eight years is 2.03 feet and the average duty of water is 1.25 
feet. For all plots, alfalfa, grasses and grains, the average total depth received for 
eight years ig 1.97 feet. The average duty of water is 1.14 feet. 


DISCUSSION OF SUMMARIZED DATA 


- The duty of water for any locality will vary from year to year, principally in 
accordance with the amount and seasonable distribution of the precipitation, and to 
a lesser extent as influenced by temperature and the conditions of soil and subsoil; 
therefore, in order that the water requirements of crops may readily be compared, 
from one year to another, or between different localities, it is best to consider that 
crops annually receive a certain amount of water—precipitation plus irrigation—and 
designate this amount as the “Total Depth Received.” 

The next table is inserted to show the climatic conditions prevailing during the 
years 1914 to 1920 inclusive, at the four stations from which data have been taken in 
writing the general discussion on duty of water. 


Preipitation Temperature 


1914 | 1915 | 1916 | 1917 } 1918 | 1919 | 1920 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 


Feet | Feet | Feet |-Feet | Feet | Feet | Feet | °F. AN: be oh oR. AS il th 


Sora thmMore, ges actem one 0-17) 1-44} 1-33] 0-85} 0-48] 1-09} 0-74) 52-4) 52-6) 50-6) 52-0} 52-8] 52-9} 51-0 
PRON ALAN vay itatraystns eee b 0-38] 0-93} 1-32} 0-50} 0-38] 0-57| 0-45) 59-4) 57-1] 55-2} 55-8] 56-8) 58-4) 56-0 
Coaldaler mien. piae woes 0-57| 1-32] 1-56] 0-72} 0-37) 0-64; 0-84) 55-9} 55-4) 54-5} 55-4) 55-9) 56-7) 54-7 
IBTOOKS Aaeelie -Vaue ve. dciecters Bel cs chy aha eae he «a, 0-57} 0-32} 0-70) 0-41) 55-6) 56-3)...... 56:3} 58-0) 57-5) 55-6 
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The following table is inserted for purposes of comparison and shows the average 
climatic conditions which prevailed during the seven years as compared with long 
term averages. In both tables the data cover the period April to September, inclusive. 


Precipitation Temperature 
1914-1920 | Long term | 1914-1920 | Long term 
Feet Feet Hide a Eps 
‘OLATG) a ae Gidea ae i Pe earn aa Ly age LO 0-78 1-01 54-44 52-51 
Medicine At. 6 604) Sek cee ee eee ee 0-71 0:77 59-33 59-07 
eth bridee us ince). Ack a saul or eek ne ae ee 0-83 0-97 54-78 55-64 


Calgary—Index for Strathmore—long term records 1885-1920; Medicine Hat—Index for Ronalane and 
Brooks—long term records 1884-1920; Lethbridge—Index for Coaldale—long term records 1903-1920. 


The gmall chart below indicates the diferent soil conditions at Sar 
Ronalane, Coaldale and Brooks. 


DIAGRAM SHOWING TYPICAL SOILS 


—— Strathmore Ronalane Coaldale Brooks 
Sandy Soil Fine Sandy Clay Loam Fine Sandy 
Fine Loam Loam 
aT Sty MOOG sc sis shhh eee eee Sandy Soil Light Very 
to depth Clay Loam uniform 
pecond: Footy us ste sc. Sees ae varying Sandy very soil. Very 
from Loam uniform fine sand 
WhIrds HGOt. gs. aes Seieeens «ee 3 to 7 has and silt 
feet no Light 
Fourth Foot....2.0.. posse ae ee Heavy clay Sand impervious gravel at 
and gumbo and stratum 12 to 14 
Pilth Wootacee as ve ket ee Ve eee subsoil Gravel feet depth 
Very 
DIxth PF OOts eo eae ee ee ee impervious 


The following table gives a summary of the data collected from the Coaldale, 
Ronalane and Brooks stations during the period 1913 to 1920 inclusive. It is not the 
intention to set forth these figures as representing:the exact depths of water required 
for the various crops, but rather as showing the results of investigations to date. 
The column headed “ Yield” is inserted as a useful index to the crops produced at 
these three stations. The column headed “ Depth” shows in feet the total depth of 
water received (irrigation plus precipitation). 

The average depth shown is the average of the depths at the Ait eee stations 
weighted according to the number of years during which records have been taken 
at each place. The column marked “ Average Ue As ” shows the average for Coal- 
dale, Ronalane and Brooks. 

The data at Coaldale are based on results an by average farmers irrigating 
their own fields and cover a period of eight years—the yields at Coaldale have. been 
omitted because they would not be comparable with the results obtained at the other 
places. 

The results at Ronalane are based on plot work carried on consistently for six 
years. The results at Brooks are based on accurate and consistent plot work cover- 
ing a period of three years. For Ronalane and Brooks the figures shown represent 
the average, at each place, of the total depths of water producing the maximum crop 
vield in each year. For Coaldale the figures represent the average for ordinary crops 
in each year. ) 
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a Coaldale Ronalane Brooks Average 
rop |} [| a 
Yield Depth Yield Depth Yield Depth Depth 
WHERE et, Seesatcte. SAU ol rbierr ook ine, 1-53 45-9 1-91 46-5 2-03 1:77 
Rue err ee Mee te. ols Benda Reece 1-58 91-4 2-15 94-4 1-82 1-86 
ROTO USEC nt ead oe eae he Wien eel Cece 1-61 58-5 1-74 57°3 1-98 1:77 
Ore etree on) oe eN on Pel ove oe ase Pe 44-0 2-31 52-7 2-29 2-30 
POLAL ORS Trt ttre ne le be ea URE ee ee 0-83 371-0 2-03 298-7 1-72 1-79 
are ee eee CN yd, ltl See BA! eb le eaat ee Oe (ee a onpeelic ga tre yamine 24-4 1-95 1-95 
PEARS CE CLES eta rela Aa ee cbc eur cli sci oe ener ene | cine orete cates allome een = 10-7 1-23 1-23 
ASLECAT gai 8 ay, 6 Open ei a eee ee ee ae en 2-18 3°33 * 2-08 6-48 2-08 2-19 
(eras eet i PE es Say i aM Ue TSO Ree oe ei Ie hee teint 1-66 1-66 1-66 
ett a EMO Tes othe sais Ste. acta | oak an Wears sts 1-35 1-66 16-2 1-82 1-82 
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The average depth noted in the above table indicates quite clearly the total 
depths of water required for the crops listed, when grown in that part of Alberta 
lying south of township twenty-eight, and exclusive of that strip of country lying 
immediately east of the foothills. 

Assuming, as in previous reports, that eventually all jerieated farms will be 
seeded down, one-half to alfalfa and one-half to common grains, we have:— 


AVeracenoenthn fom wheat, Oats ang barley i. 2. see fee ee a ste uesOeteet 
Average depth for alfalfa... .. . shu elohe ewe ont vaieMeradbay ed) cu LOmeey 
Then, total required for entire farm ‘unit. eae Te ete ee eel eed ac es 


With the legal duty of water at 1.50 ea under this condition we would need 
to rely on the seasonal precipitation to make up the additional 0.50 foot. 
The mean summer precipitation at Ronalane for the past four ae 


years, 1917 to 1920 inclusive... . mc 47 foot 
The mean summer precipitation at Brooks (same period). Sie A ae AS) ye | at 
The mean summer precipitation at Coaldale (same period) .. 6 a kee 264) 71 

Meanvoft three estation sists: chcute ces cmrevete agumtepstll ene boven cet Ste eaten ens 54 


We find, therefore, that even during the past four dry seasons in southern 
Alberta we have had enough precipitation when added to the legal Sane to meet 
the above indicated possible duty. , 
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SCHEDULE ‘‘Y”’ 


TABLE SHOWING TEMPERATURES, PRECIPITATION, AND EVAPORATION 
AT STRATHMORE, ALBERTA 
NE. 11-24-25 


Strathmore El. 3190 


1915 1916 1917 1918 1919 1920 
Sab Gat aac a aA RL i 4-22 2-59 2-09 2-88 4-15 2-05 
MMe ah hte eeted Se od ald nick 4-73 3-46 3-70 4-58 6-42 3-00 
PN ONT It hi ial od bun os 5 4-33 4-59 4-60 5-83 6-42 4-20 
ALOUD op cance pina Mi ito Berek 6-47 4-84 5-88 6-13 5-46 4-47 
OPA UE sg ase! Biiche Bre cetde iting a4 sta 4-25 3-16 3-66 4-01 3-65 4-47 
(0 SEY ORY oon OO: Seed Cent Gal ie ee 2-27 2-66 2-27 2-62 1-64 3-67 
Bs Mee trees fe Leds sa SHU bce ds 26-27 21-30 22-20 26-05 27-74 21-86 
A La a TT he SR a ee 0-11 0-44 0-56 0-39 1-45 2-11 
ONION 2 ire 1 hee gee eee 3-42 4-51 3-26 1-08 2-26 1-78 
ME CVGr EOP Gite, ey. Uae oil deme 4:77 2-02 2-30 0-22 1-10 1-72 
25 ARTES Sa RS hoe ale 4-89 3-42 0-51 1-10 1-56 2-87 
ite lin Nt dich Re ae A el ol ae hee 1-48 3-13 2-48 2-10 3-46 0-27 
eon te wales. 25 aire ete. ae. 2-56 2-60 1-05 0-82 3-26 0-08 
SY UR ele eae ae he ae 17-23 16-00 10-16 5-71 13-09 8-83 
n eS 8 SE 
PU VEADT MPa carina <a deen. aetalpel 46-6 41-0 35-1 41-2 41-9 27-7 
= hE Rigg eon Seg ea 48-6 44-4 47-2 48-5 47-4 46-0 
lal GIYon, bile 0 Goatibes REE Sins Ghee Rn eee 51-7 53-9 54-2 59-9 56-1 55-5 
Spiel y beet: ee ears. hig seattle oi 2 57-2 59-1 64-9 62-6 61-7 65-0 
Slt JU deg Aa a oii Nala 64-4 56-7 59-0 55-5 60-4 60-8 
ROOD EM ae er Acie, Se ce, Ens 47-0 48 +5 51-8 49-0 49-5 51-3 
AC OVALG (Al. cust tad adie: «ak: 52-6 50-6 52-0 52-8 52-9 51-0 


REPORT ON DRAINAGE SURVEYS AND INSPECTIONS, 1920 


BY Hike CRAM)! BSC.) A MAn.E.C: 


Field-survey work was commenced in the provinces of Alberta and Saskatchewan 
about the middle of May and continued well into December. Conditions during this 
period were very favourable for drainage surveys as this year might properly be 
termed the fourth in succession of dry years and, as a consequence, marked progress 
was made in the investigations of the projects which were brought before the depart- 
ment from time to time by petitions, applications to purchase, or otherwise. While, 
however, dry seasons enable the engineer to more expeditiously carry out his surveys, 
paradoxical as it may seem, normal or flood conditions are, in most cases, preferable, 
as, under such conditions the engineer, in his study of the many problems arising 
in connection with the reclamation of land by drainage, is in a better position to 
obtain definite and reliable information of the wet or flood conditions, than in a dry 
year when he has to depend on information obtained from settlers or from personal 
studies and observations of the district. 


ORGANIZATION 


The scheme of organization of the field service in operation last season was con- 
tinued this year and was found to give the same satisfactory results. The field-work 
was under the general charge of a supervising engineer and the work in each province 
was under a senior engineer responsible to the former. 
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Mr. J. S. Tempest, who is the supervising engineer referred to, in addition to 
performing the regular duties of his office, made many inspections of small. drainage 
projects dealt with under the provisions of Part I of the Reclamation Act of the 
provinces of Saskatchewan and Alberta. Mr. G. F. Horsey was again in charge of 
the field-work in Saskatchewan and Mr. G. F. Richan was in similar charge of the 
Alberta field-work. Operating under the direction of these engineers, there were in 
each of the provinces one large location party and one or more reconnaissance parties. 

The general plan of this organization is that reconnaissance surveys will be 
made by small parties to enable the department to judge, at the lowest cost possible, 
whether or not projects brought to its attention are deserving of further investigation 
and development. | 

An office was opened this year in Edmonton to serve as ie deere for tis field 
service in the province of Alberta. It proved very convenient during the summer 
and in the winter afforded storage facilities for equipment which otherwise would 
have been brought to Ottawa at the close of the field-season. The office also served 
as a drainage information bureau, much preliminary information regarding drainage 
being supplied to applicants. 


METHODS OF INVESTIGATING DRAINAGE PROJECTS 


In the investigation of any particular project, the original reconnaissance survey 
merely determines the general feasibility and desirability of the scheme. Informa- 
ition as to levels, ground slopes, character of the land, including quality of surface 
and subsoil, timber conditions, class of vegetation, settlement, markets and avail- 
ability of transportation lines, is obtained. 
| If this survey indicates that the project is a promising one, a location party 
is placed on the work and complete surveys are made, including the determining of » 
contours to one-foot intervals, the location and design of the necessary canals and 
laterals, the design of structures and the assessment of cost upon lands that will be 
benefited by the proposed project. 

Soil samples are taken at representative points throughout the area to he 
reclaimed and are tested in the field by means of an electrolytic bridge. This instru- 
ment, small in size and handy for field use, operates on the principle of the Wheat- 
stone bridge. The resistance offered by the soil to the passage of a current of elec- 
tricity is measured by this instrument. This resistance is indicative of the strength 
of the salts present in the soil. If these tests prove the presence of alkali salts in 
dangerous quantity the samples are forwarded to Ottawa and chemically analyzed to 
determine if these salts are sufficient to be deleterious to plant life. This analysis 
also shows the relative percentages of soil constituents valuable to plant growth. A 
physical analysis is made to properly classify the soil as to texture and to determine 
if it is likely to become suitable for agriculture after reclamation. 


ALBERTA 


SOUNDING LAKE 


Townships 36 and 87, Ranges 4 and 5, West 4th Meridian 
This lake lies at the end of a valley almost surrounded by hills, about twelve 
miles north of the town of Monitor, Alberta, on the Canadian Pacific railway. The 
bed of the lake contains about 9,100 acres and is quite flat, while the shore line is 
well defined. The water is shallow, not exceeding one foot in depth at low stage, 
muddy and quite useless for stock-watering purposes except in the early spring. 
Sounding creek, which flows into the lake from the south, together with the seepage 


from the adjoining hills and from springs, constitutes the run- -off pa to the 
lake. | 
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There is no outlet from Sounding lake, but Eyehill creek commences within a 
few hundred feet of the lake and flows east and north into lake Manitou in Saskat- 
chewan. The hed of this creek is from seven to eight feet above the elevation of 
the bottom of Sounding lake and has a slight fall, approximately one foot to the mile. 

The soil of the lake bed is a heavy clay to an unknown depth, yellowish in colour 
and becomes quite friable when dry, while along the shore the soil is sandy with 
patches of boulders. Vegetation on the dry portion of the lake bed is only fair, con- 
sisting of redtop, foxtail and slough grass. The growth appears best at 0-7 to 1-5 
feet above water-level. Albove this elevation the growth appears sparse, stunted and 
tufted, due, no doubt, to alkali conditions and the sandy nature of the soil. 

Electrolytic bridge tests show the alkali content of the soil to exceed 1-75 per 
cent in the first six inches, that it varies from 0-3 per cent to 0-7 per cent in the next 
lower twelve inches, and that below this it is 0-5 per cent on the average. This indi- 
cates a considerable accumulation of alkali on the surface, which is probably due to 
the evaporation of the water that has taken place for many years from this large 
drainage basin. It is, of course, possible that the major portion of the salts present 
are not of the most injurious type and so would not be as deleterious to plant life 
‘as other forms of alkali, but until the report of the Dominion Chemist on the analysis 
of soil groups is available this will not be definitely known, nor whether drainage 
will be likely to reduce below the danger point the quantity of the alkali present. 

As the drainage area of Sounding lake is approximately 440 square miles it will 
be necessary to provide an outlet ditch having a capacity of 415 cubic feet per second. 
Under these conditions the principal elements of an economical ditch would be: bed 
with 12 feet and slope -000075 foot. As Eyehill creek is the only outlet available, 
about 5,000 acres of the lake bed would be flooded each spring to a depth of one foot; 
therefore this scheme, if other conditions prove favourable, only qualifies as a‘ hay 
land reclamation project. 

The total cost of the scheme is estimated at $78,500 and the area to be benefited 
as 6,950 acres. The per acre cost would be about $11.50. The value of improved land 
in this vicinity is not very high, averaging $18 per acre. 

As the report indicates, this is not a very desirable drainage project. There is, 
however, a possibility that this lake might serve as a reservoir in connection with 
the projected North Saskatchewan Irrigation Project which is to be further investi- 
gated during the season of 1921 by the Irrigation Division of the Reclamation Ser- 
vice. 

GOUGH LAKE 


Townships 85 and 86, Ranges 17 and 18, West 4th Meridian 

The possibilities of draining two other lakes—Shooting and Marion—which lie 
three miles north and which are connected with each other and with Gough lake by a 
system of natural watercourses, were also investigated at the same time as the latter. 
The country surrounding and adjoining these lakes is remarkably flat, sloping gently 
towards Gough lake, which is the centre of a drainage area of approximately 220 
square miles. This part of the country is used mainly for ranching, very little grain 
farming being carried on. The natural grass is of excellent quality for hay and 
grazing, and cultivated grasses do remarkably well. 

Gough lake, which is about 12,400 acres in extent, is a shallow body of alkali 
water with a depth not exceeding 2 feet, except in very wet years when the water rises 
from 4 to 5 feet above its normal level. The soil of the lake bed is a dark clay to a 
depth in excess of 50 feet. A good growth of slough grass extends to the water’s edge 
at the north and south ends of the lake. There is much evidence that a considerable 
amount of alkali is present in the soil but as to whether or not the effect will be detri- 
mental to ordinary farm crops only an analysis of the soil will show. Samples of 
the soil were submitted to the Dominion Chemist for analysis but as yet no report has 
been received. 
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Adjoining Gough lake to the northeast and extending to Shooting lake, there are 
approximately 3,400 acres of slough land, the soil of which is an excellent black loam, 
yielding abundant crops of redtop; as much as 23 tons to the acre in favourable years. 
Only a slight appearance of alkali is noticeable in this tract. Shooting lake itself 
is a permanent body of water, fresh in character, and about 2,300 acres in extent. 
The soil of the lake bed is a boulder gravel and would be of very little use if reclaimed. 

Marion lake is situated a little to the west of Shooting lake and is about 5,000 
acres in area; it contains many islands and the water does not exceed in depth one 
and one-half feet. The soil is a whitish clay which bakes very hard and much alkali 
is in evidence, with the result that the lack of growth surrounding the lake is very 
noticeable. 

‘There is no outlet to this large depression and all of the surplus moisture is taken 
eare of by evaporation, which is extreme. No doubt when all the land in the vicinity 
comes under cultivation, these lakes will decrease considerably in size. The high 
ridge running north and south on the western side of range 16 divides this area 
from that of Sullivan lake so that to construct an outlet to the latter would necessi- 
tate a maximum cut of approximately 34 feet for a distance of about three miles. 
The only alternative outlet is a ditch northward to Bigknife creek, as the country 
south and west slopes towards Gough lake for a considerable distance. Bigknife 
creek commences within a mile of Marion lake and flows northward to the Battle 
river; it is of considerable size and has a very pronounced fall and would readily 
accommodate the water from this drainage area. The extreme cut necessary for this 
route would be 31 feet for a distance of about two miles. 

The total cost is estimated as $460,000, based on the last mentioned outlet, which 
figures out at a cost per acre of approximately $20. The total area in the scheme 
comprises, roughly, 33,700 acres, of which the Crown controls 60 per cent. In consider- 
ing the scheme, the fact must not be overlooked that practically 7,200 acres would 
be useless except for grazing purposes, which would greatly increase the assessment 
on the balance of the land.affected. Improved land in the vicinity sells for less than 
$20 per acre. Having regard to the very doubtful value of the soil after reclamation 
and of the high estimated cost, this scheme does not appear to be desirable at present. 


FARRELL AND DOWLING LAKES 
Townships 338-36, Ranges 16-18, West 4th Meridian 


The area of these lakes, together with some small adjoining and connecting lakes, 
comprises approximately 14,800 acres. They are situated in a natural depression 
some 100 to 150 feet below the surrounding hills. There is no apparent outlet. Several 
small streams contribute water from the high lands and in one or two instances the 
supply is of a permanent nature, being fed from springs. The water of Farrell lake 
and of one of the small lakes is fresh but all the other lakes are quite alkali. 

The variation in the level of the lakes is quite pronounced from year to year, 
Dowling lake varying as much as six feet, while Farrell lake maintains a low elevation 
although it rises approximately four feet in the spring. The latter lies at the north- 
west end of the valley about 56 feet above Dowling lake and is usually from seven to 
eight feet deep. At intervals down the valley are six small lakes at different eleva- 
tions, the lower two being about the same elevation as Dowling lake. 

It is not possible to secure a gravity outlet from Dowling within a reasonable 
distance. The nearest natural channel—Bullpound creek—is three miles south and 
approximately 65 feet above the lake. 

The draining of Farrell lake into Dowling lake, although it would dewater 
3,900 acres, is not a desirable measure as a large area of land adjoining Dowling 
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lake would be permanently inundated as a result. Several of the smaller lakes could 
be drained into Dowling lake but it is extremely doubtful if the soil would be of use 
agriculturally, as much of the land affected by these smaller lakes is highly impreg- 
nated with alkali. . 


Farrell lake is ideally situated for an irrigation reservoir and would probably 
afford sufficient capacity to irrigate 15,000 acres of the valley land at reasonable 
cost. 


As a drainage project this is not feasible or desirable, but the information 
collected will be very useful in connection with investigations now being carried out 
to ascertain the irrigation possibilities in this district. 


SULLIVAN LAKE 
Townships 34, 35 and 36, Ranges 14 and 15, West 4th Meridian 


Sullivan lake is situated eight miles south of the town of Castor, Alberta, on the 
Canadian Pacific railway and covers about 41,600 acres, with a tributary drainage 
area of 410 square miles. The country surrounding the lake is variable in character; 
on the south and west sides it is high and rolling, containing much excellent farm 
land, while to the east there is a gradual slope from the lake to a height of 15 to 
30 feet at distances varying from 2 to 5 miles, on which the crops are generally 
poor, largely as a result of summer frosts and hail storms. 

The soil of the lake bed is almost entirely clay, somewhat similar to gumbo, 
but becoming very friable when dry and retaining moisture to a much greater extent. 
These conditions tare quite marked at the south end of the lake where a consider- 
able portion was dewatered. Vegetation, in general, consists of a growth of weeds 
resembling pigweed, with scattered clumps of foxtail. In places the growth reaches 
a height of two feet. Along the northeast side of the lake are stretches of yellowish 
sandy clay soil, with a thin growth of foxtail and redtop, which does not exceed 
one and one-half feet in height. In the northwest arm of the lake the soil is a 
whitish sandy clay which bakes very hard and here the growth is negligible. 


Representative soil samples were collected and furnished to the Dominion 
Chemist for analysis. In nearly all cases the electrolytic bridge tests disclosed 
alkali content in excess of 2 per cent to a considerable depth. The water of the lake, 
however, showed a very mild solution of alkali. The toxic effect of the alkali is 
noticeable on the vegetation, which has a stunted appearance. The efflorescence is 
noticeable on the surface and to some depth in the soil where large cracks appear. 
There is much alkali apparent in the land surrounding the lake and a considerable 
area is not in use on that account. 

The most direct outlet may be obtained on the east side of the lake where an 
arm stretches eastward to a depression where Sounding creek commences, a distance 
of about two and one-half miles. This creek varies in size from a small watercourse 
8 to 10 feet in width, to a coulee 100 feet wide, and is very crooked, meandering 
for about 100 miles before reaching its outlet in Grassy Island lake near the bound- 
ary of the province of Saskatchewan, a lake much smaller in size than Sullivan 
lake. Certain objections would be found to the use of this creek as an outlet, due 
to the improvement necessary for almost its entire length and the limited capacity 
of Grassy Island lake. As an alternative, a diversion, at slight cost, may be made 
into Berry creek, a distance of about one-half mile, where also considerable improve- 
ment in the creek channel would be necessary. ; 


A protest has been made by interested settlers to the use of Berry creek, as the 
waters of the creek are used for irrigation purposes and it is feared that the land 
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so irrigated would suffer injury because of the alkaline nature of the territory 
tributary to the lake. This difficulty might be overcome by allowing the run-off from 
the lake to occur between irrigation periods if it is proven that these waters are 
harmful. — 

In addition to the objections mentioned to the use of Sounding creek as the 
outlet, the difference in cost of the alternative greatly favours the Berry creek 
route. 

Two schemes—partial (A) and complete (B) drainage—were considered and 
estimates of cost prepared as follows:— 


Reclaim- Cost per Total 
Route Scheme able Area Acre Cost 
$ $ 
SOUndine Cree Ks, cag. tele canes tae ene. eee A 30, 555 11.41} 348,700 00: 
sithdl Abella Mat Psy am Rem ih 1s yh Oy he Shak Malta, hot ee B 37, 000 11-97} 442,700 00 
Herey Greeks oP swe ok ORS ae ee eee pau ene A 30,555 10-36} 316,500 00 
‘a B 37,000 11-04} 408,500 0C 
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The value of the land in this locality varies exceedingly as there is some excellent 
land valued up to $35 per acre, but the great bulk of it is not worth more than $17.50 
per acre. Much of this is not at present under cultivation, chiefly because of its 
being held by large land corporations or because it is considered better adapted for 
grazing land. 

The attitude of farmers in the vicinity as regards drainage is more or less 
indifferent. 

There is no doubt that the scheme could be carried out economically but the 
presence of alkali in considerable quantity would make the project rather a problem- 
atical undertaking. The opening of such a large area of doubtful agricultural value 
when so much good vacant land exists would not seem a wise and economical policy. 

The possibilities of utilizing Sullivan lake as a reservoir in connection with the 
Northern Saskatchewan Irrigation Project will be fully investigated this year. It is 
possible that water may be diverted from Battle river or Red Deer river to Sullivan 
lake, which is quite capable of storing 500,000 acre-feet. 


LANES LAKE 
Townships 87-89, Range 14 and 15, West 4th Meridian 


This lake is situated eight miles north of Sullivan lake and three miles west of 
the town of Castor, Alberta, on the Canadian Pacific railway. A preliminary -investi- 
gation of this project was made last season, following the completion of the Sullivan 
lake surveys. 

The lake bed is approximately 2,650 acres in extent, of which about 1,480 acres 
are periodically flooded or too wet. for cultivation and 1,220 acres permanently covered 
by water. The lake is of a permanent character and except in springtime retains 
practically the same level throughout the year. It is apparently fed by springs, the 
water being fresh and clear. The deepest part was found to be three and one-half 
feet, which is general in the main body of the lake. 

Vegetation along the shores is exceptionally good and in places extends into the 
water. Redtop, which is the principal grass, grows to a height of three feet, and 
settlers state that as much as two and one-half tons of hay to the acre are cut in 
favourable years. All the land above the water yields abundance of grass and is cut 
annually. ; 


RECLAMATION SERVICE 71 


The soil underlying the lake appears to be very good, the top soil consisting of 
from 6 inches to 1 foot of black sandy loam with a stratum of sand from 6 to 12 inches 
thick between that and the clay subsoil. Only very slight indications of alkali were 
noticed and electrolytic bridge tests showed this to be negligible to a depth of one 
and one-half feet and beyond that very little more. On the east side of the lake are 
a few acres of stony land extending along the shore and into the lake, but the greater 
portion would be available for cultivation and suitable for almost all farm crops. 

The natural drainage of Lanes lake is south by a watercourse or creek to ‘Sullivan _ 
lake which has a fall of about two feet to the mile. By improving this connecting 
link a safe and adequate outlet is provided and it has been ascertained that the affect 
of this drainage on the level of ‘Sullivan lake will be inappreciable on account of the 
large superficial area of the latter when compared to the former. 

In estimating the cost of the required works, complete drainage only was con- 
sidered, on account of the almost uniform depth of the major part of the lake. The 
periodically flooded and wet land would be reclaimed to cultivable land and that under 
water to hay land. A hold-up gate at the outlet of this lake will be necessary to 
permit of irrigating the land when required, and a similar gate, together with a 2-foot 
drop, will be necessary at the outlet of Ellacott’s lake, which is situated three miles 
south of Lanes lake, connecting with the same outlet or creek from the latter. 

The total cost of the project is estimated as $22,200, or an average cost per acre 
of $8.40. The value of improved land in the vicinity ranges from $30 to $40 per 
acre and prairie land from $15 to $25 per acre. 

All the resident owners of land affected in any manner by the project were inter- 
viewed and in every case expressions favourable towards drainage were obtained and 
as the Crown controls 56 per cent of the land included in the scheme it seems an 
admirable one for development by the Federal Government. In view of the favour- 
able nature of the information obtained on preliminary investigation, it was decided 
to carry out, during the season of 1921, a detailed location survey of the scheme 
so that complete details may be available if the department decides to proceed with 


the reclamation work. 


CYGNET LAKE 


This lake is situated in township 38, range 28, west of the 4th meridian, and 
township 38, range 1, west of the 5th meridian, about six miles due west of the town 
of Red Deer, Alberta. 

In the year 1910 the Alberta Central Railway Company (now the Red Deer—Rocky 
Mountain House Branch of the Canadian Pacific Railway Company) lowered the level 
of this lake some eight or ten feet so as to permit of the construction of its grade at a 
minimum cost. The original superficial area of ‘Cygnet lake was 4,840 acres but this 
was reduced to about 1,500 acres after partial drainage by the railway company. This 
was, of course, entirely within the powers of the company under its charter, as well as 
under the provisions of the Railway Act, and no exception was taken thereto by this 
department. 

More recently, one of our engineers, whose duties had taken him to that district 
on other work, was impressed with the necessity of more complete drainage and he 
recommended an investigation to determine the feasibility of constructing works to 
complete the drainage of the lake under Part IV of the Reclamation Act of Alberta 
and Part IV of the Dominion Government Drainage Regulations. 

This investigation was carried out during the period November 21 to December 11, 
1920. It was found that the existing drainage ditch had been constructed in the only 
outlet from the lake—a natural water course situated at the easterly extremity of the 
lake from whence, by somewhat tortuous course, it reaches the Red Deer river, distant 
some four miles. 
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The country surrounding Cygnet lake is rolling and well adapted to stock raising. 
The cultivated portions at present produce chiefly hay and oats. The grass on the 
partially reclaimed land is very coarse on account of insufficient drainage, but was being 
sold at from $15 to $30 per ton during December, 1920 in Red Deer. Some very fine 
oats were grown on the higher portions of the reclaimed areas. The value of land in 
the vicinity for improved farms was quoted at $45 to $65 per acre, and for unbroken 
land $20 to $40 the acre. 

The principal feeder to Cygnet lake is Sylvan creek, flowing from a lake of that 
name, which has a drainage area of 45 square miles. Another creek enters the lake 
at the southwest corner, which is more or less of a permanent character as regards flow 
on account of springs located half-way between its source and the lake. As hydro- 
metric data of the Cygnet-Sylvan watershed were not available for a sufficient period 
of time recourse was had to the data of record pertaining to the Blindman’s river 
watershed, which is very similar in its characteristics and it was decided, after a careful 
study, to provide for a maximum discharge in this case of 75 cubic feet per second. 

The works required consist of six and one-half miles of main canal with bed 
widths from 6 to 10 feet and one lateral of about one and three-quarter miles in length, 
with bed widths varying from 3 to 6 feet. One culvert will be required where the lateral 
intersects the railway grade. 


Estimates of Quantities and Cost 


Excavation, main canals, 0. ......). / 4.) 105,030; eu, yards 
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The system of assessing land affected by the project is as follows :— 
A—100 per cent benefit—land 3 feet above bottom of ditch and at present submerged or useless. 


B— 75 per cent benefit—land between 1 and 3 feet above bottom of ditch and at present sub- 
merged or useless; improved from 25 to 100 per cent in value. 


C— 50 per cent benefit—land over 3 feet above bottom of ditch and at present producing 
coarse hay. 


D— 25 per cent benefit—land completely drained but at present producing coarse hay. 
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The cost of drainage is La eh i eter $8 per acre. 


Soil samples were taken from the bed of the lake and forwarded to Ottawa for 
analysis. The field tests made by means of the electrolytic bridge do not indicate the 
presence of alkali to any extent, but until the report of the soil chemist is received 
no definite opinion can be given regarding the probable value of the soil after recla- 
mation. 

The system of drainage, as proposed, does not provide for the complete reclama- 
tion of the land underlying the lake but leaves a small pond of about sixteen acres; 
otherwise the cost would be greatly increased, possibly doubled. The retention of 
this small water area will provide the settlers in the immediate vicinity of the lake 
with stock-watering facilities. 
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This project is now in readiness for construction by the Federal Government 
under the Dominion Reclamation Act and Drainage Regulations, and the Drainage 
Regulations of Alberta, and is strongly recommended. 


LAC-LA-NONNE 


Township 57, Ranges 2 and 3, West 5th Meridian. 


LAKE MAJEAU 
Township 57, Ranges 3 and 4, West 5th Meridian. 


Lac-la-Nonne was found upon investigation to cover about 3,000 acres completely 
contained within high and steep shores and soundings taken showed a depth of 30 
feet of water without reaching the deepest portion of the lake. For this reason it was 
not considered further as a reclamation project. 

Lake Majeau is situated about twenty-five miles west of Busbu station on the 
Edmonton, Dunvegan and British Columbia railway, and fifteen miles north of Gunn 
station on the Canadian National railway. Its natural drainage is into Lac-la~-Nonne 
by a creek flowing generally through a deep ravine, especially in the lower part of 
its course. The district adjoining and adjacent to this lake is rolling in character and 
contains a number of small sloughs, while the soil on the higher ground is thin, sandy 
and stony. This territory is best adapted for stock raising and the reclamation of 
the lake bed would make available an additional area of land suitable for the produc- 
tion of hay and oats. 

The attitude of the settlers towards drainage is undergoing a gradual change. 
In 1915 and 1916 the lake level was unusually high and much of the best land was 
flooded which, of course, brought the question of drainage to the fore, but each 
succeeding year without a recurrence of the flooded conditions hag found these land 
owners more or less indifferent to drainage. At the present time only a few farmers 
on certain fractional quarter-sections and some outside seekers of cheap land are 
very much interested in the project. 

Partial drainage of the lake by lowering its level two feet would provide sufficient 
fall for the reclamation of about 220 acres of wet land along the inflowing creeks and 
would prevent the overflow of some of the meadows which are now periodically sub- 
merged. This would require about 3,000 cubic yards of excavation which at 25 cents 
per yard would amount to $750, or about 85 cents per acre benefited. To completely 
drain the lake it will be necessary to excavate 151,000 cubic yards of earth, and to 
improve the channel of the creek below the outlet to Lac-la-Nonne, all of which would 
cost approximately $31,200. The area which would be reclaimed is roughly 4,590 
acres, which figures out at a cost of approximately $7.30 per acre, including super- 
vision, cost of surveys, etc. 

Good hay land in the vicinity including upland, is worth $10 to $15 per acre 
and the value of the reclaimed land would be at least $15, from which it would appear 
that complete drainage would be economical. In view, however, of the opposition of 
some of'the interested settlers to complete reclamation and the general indifference of 
others to any scheme of drainage, this is not a project which can be recommended 
at the present time. 

CHIP LAKE 


Townships 58 and 54, Ranges 9, 10 and 11, West 4th Meridian 
This lake is situated on the main line of the Canadian National railway some 
eighty miles west of Edmonton and has a superficial area of approximately 18,554 
acres. 
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Owing to the pressure of other field-work last season it was only found possible 
to make a brief reconnaissance investigation of the project and this was carried out 
after the freeze-up in December, 1920. 

Soundings of the lake bed were taken from the ice at intervals of from 200 to 600 
feet along each north and south section line. As the bed proved to be very uniform 
the number of soundings taken was quite sufficient to provide the data for a fairly 
accurate and detailed working map, showing one-foot contours, on which a projection 
of the main ditches could be made. 

Of the total submerged area only 2,315 acres are covered to a depth of over six 
feet, and 967 acres of the latter are covered by a depth of over seven feet. It would 
thus appear that there is a probability of ‘approximately 15,000 to 16,000 acres of 
the present submerged area being converted into farming and hay lands within a 
reasonable cost. To this area should be added about 5,000 acres of adjoining land 
which may be converted from wild hay land, or worthless marsh, to farm land, making 
a total area that would be benefited of about 20,000 acres. 

At each sounding an attempt was made to ascertain the nature of the soil of the 
lake bed. It was found that soft mud and clay prevailed almost consistently through- 
out the entire lake, excepting an irregular belt from 100 to 400 feet in width around 
Some portions of the shore which consisted of sand, gravel and stones. This informa- 
tion is of great importance, as some objectors to the project contend that the lake bed 
largely consists of stones and boulders and that it would therefore not be worth 
reclaiming. 

As a result of the limited investigation made and data collected, the following 
estimate of cost is only approximate :— 


Mainveanals; (21:6 miles i) ocic. ss lsccu se tod Wel eee Ga ein WeledLet nest aero uaa e 
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Totaly COSthta... cys oki 8 oe hs Gade a Men ee) Pose oehe, aan ene Oe Soden 
Average cost per acre for 20,000 acres in lowering level of lake 6 feet.... $9 


In view of the promising nature of the scheme it has been decided to have a 
location party thoroughly investigate the project during the season of 1921. 


MAGLOIRE LAKE 


This lake igs situated in township 79, range 21, west of the 5th meridian, about 
eight miles north of Fahler station on the Edmonton, Dunvegan and British Columbia 
railway, and ten miles northwest of Kimiwan and Winagami lakes, which were also 
investigated as drainage projects by this department. The superficial area of the 
lake is approximately 1,700 acres. This scheme is also a development of an applica- 
tion received from a private individual, but for reason of its size and probable cost 
it was too large to be so handled and it was decided to investigate the feasibility of 
dealing with it under Part IV of the Drainage Regulations, with a view to making 
available for soldier, or other settlement a considerable area of land worthless in its 
present condition. 

As one of the large survey parties was operating in this district it was con- 
venient to undertake the investigation in September, 1920. 

The water area of the lake, at that time, was ascertained by surveys to be about 
1,700 acres and the adjoining marshes and swamps to comprise an additional 1,100 
acres. The natural outlet is on the west side, but has been obstructed by beaver 
dams and consequent silting until a marsh has been formed over which water 
spreads until it is collected by a natural watercourse flowing southwesterly into 
Lalby creek from whence it finally reaches Smoky river in section 31, township 
78, range 23, west of the 5th meridian. The visible portion of the outlet commences 
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about one-half mile from the normal shore of the lake but disappears again 
in another swamp before reaching Lalby creek. To overcome this lack of definite 
channel the outlet ditch is projected through this swamp to the latter creek, thus 
providing for the reclamation of 500 acres at this point, which brings the total 
reclaimable area to approximately 3,300 acres. 

Along the west side of the lake the country has been practically cleared by 
fires while on the north and east sides heavy timber extends to the water’s edge. 

The drainage area of the lake is estimated as twelve square miles and it has 
been determined that a discharge of fifteen cubic feet per second must be provided 
for by the outlet works. About 30,000 cubic yards of earth will require excavating 
in the construction of the main canal and lateral which, at a unit price of 25 cents, 
will amount to $7,500. To this sum must be added $250 for clearing six and one- 
half acres (right of way), $1,000 supervising and $1,000 for bridges, making a 
grand total of $9,750, or a per acre cost of about $2.90. It is quite probable if the 
larger project (Winagami-Kimiwan) nearby is undertaken that a unit price of 
about 20 cents could be obtained by contract for this scheme, which would lower 
the per acre cost to $2.40. 

A sample of the lake water and several samples of the soil of the lake bed 
were obtained and submitted to the Dominion Chemist for analysis. When his 
report is available and the probable value of the land after reclamation is known, 
the department will be in a position to definitely decide whether or not it will proceed 
further with the scheme, which has been shown after careful field investigation and 
surveys to be economically feasible as well as desirable. 


KIMIWAN AND WINAGAMI LAKES 
Townships 76, 77 and 78, Ranges 18, 19 and 20, West 5th Meridian 


Lakes Kimiwan and Winagami have hitherto been considered one project, but 
investigation shows that it is not economically feasible to drain them in the same 
direction, and separate estimates have been prepared as for two different projects. 


Lake Kimiwan.—This lake is a shallow lake of about 10,000 acres, situated at 
McLennan on the Edmonton, Dunvegan and British Columbia railway. This is at 
the junction of the Central Canada railway which passes northerly along the west 
side of the lake to Peace river. There is no permanent outlet to the lake, but, on 
occasions of extreme high water there is an overflow westerly to Reed lake and 
Peavine creek, thence southerly, to the Smoky river. This course is followed in pro- 
jecting the main drainage ditch. 

At the present time there is but little settlement around the lake. The townsite 
of McLennan is on the south shore, and there are a few settlers ‘along the west shore 
along the line of the Central Canada railway. 

From Lake Kimiwan to Reed lake, the country has been burned over several 
times and is now covered with scrub poplar and willow. There are a number of hay 
meadows in the low spots. 

From Reed lake a creek flows south to the Peavine, though in places the course 
of the stream could not be traced in the swamps. This part of the country is fairly 
well settled, particularly from the crossing of the Kdmonton, Dunvegan and British 
Columbia railway near Donnelly station south to the Smoky river. The majority 
of the settlers are French ‘Canadians, who have been in this district for some years. 

The soil is a good black loam on a clay subsoil, which after systematic drainage 
would make excellent farming land. On the drier portions of the unbroken land there 
is a heavy growth of peavine and thick grasses. There is quite an extent of open 
prairie, and as the timbered portion has only light poplar and willow, there is a con- 
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siderable area under cultivation. Unsystematiec attempts at drainage have been 
made which partially reclaimed certain sections to the detriment of others. A good 
main ditch along the general course of the creek, as suggested, would supply a basis 
for an efficient drainage system for the whole district. 

The scope of this investigation was extended to include little more than the 
disposal of the Kimiwan lake drainage, but it is considered that the project should 
include the formation of a district to comprise all the drainage area of Peavine creek, 
which might require more extensive and detailed surveys in connection with the final 
location of the main ditch. 

Appeals have been made by the settlers for improvement of the drainage of some 
of these lands on account of the inadequacy of the creek where it has been obstructed 
by beaver dams to carry the flow. It was noticed, however, that one of these dams 
which had been broken by spring floods, was carefully repaired ‘by some of the settlers 
in order to make it easier for stock to Cian the water and to provide a suitable place 
for harvesting ice in the winter. 

The drainage area of Kimiwan lake, including that of Reed lake, is about 100 
square miles, and the rate of discharge required to properly take care of flood condi- 
tions is estimated to be 150 cubic feet per second. 

The length of the main ditch projected is sixteen and one-quarter miles. 

An estimate of the cost of complete drainage of Kimiwan lake is as follows :— 


Area reclaimed in Kimiwan lake, including adjoining marsh.... 11,620 acres 
Area reclaimed in Reed lake, including adjoining marsh.. .. .. 530 al 
Hay marsh between Kimiwan and Reed lakes.. .. ata 190 _ 
Hay marsh and swamps between Reed lake and ‘Edmonton, 
Dunvegan and British Columbia railway.. .. 280 ie 
Hay marsh and swamps along’ ditch south of Edmonton, Dun- 
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Total texea ViaAblOn ue al pone ee een eS OO i om Chemye nh ced Uae e, 13,829 
Pilesbrideenat Gen tram aia casceut Ways iar mae trae ern ee 1,5:00 
Highway bridges, 7 over 18-foot ditch, at $500.. .. .. .. $38,500 
Highway bridges, 8 over 10-foot ditch, at $250.. .. .. .. 2,500 
Highway ‘ridges, 10 over 6-foot ditch, at $200.. .. .. .. 2,000 
a 8,000 
Improvement. of (Peavine voreeksy.) 24k i ree ee eee 2,000:, 
$86,793 
Cost per acre of land reclaimed in beds of Kimiwan and Reed lakes.. $7.15 
Cost per acre including land reclaimed along Peavine creek.. .. .... 6.29 


The investigation of the Kimiwan lake project has shown it to be entirely 
feasible, economical and in the public interest, and construction is recommended. 


Winagami Lake—Soil conditions here are quite similar to those at Kimiwan 
lake, about two miles distant. 

The country lying east of the lake to the South Heart river was examined, but 
no economical route for drainage in that direction was discovered. These surveys 
were extended to the south, between the lake and a tributary to the South Heart. 
Complete drainage in this direction is not practicable, but the lake could be lowered 
about seven feet, leaving a pond of about 3,000 acres, thus reclaiming 8,000 or 9,000 
acres. | 

The plans for this work are not sufficiently advanced for a complete detailed 
atudy and report of the project, and it would probably be inadvisable to consider so 
extensive a drainage into the South Heart river until control of the Lesser Slave 


RECLAMATION SERVICE in 


lake level is established. As there is no outlet from Winagami lake at present, the 
creation of an outlet would add about 40 square miles to the drainage area of the 
South Heart river, which empties into the west end of Lesser Slave lake, where flood 
conditions are extremely bad at the present time. 

Partial drainage of this lake is quite feasible, but until some further particulars 
have been ascertained, and pending the carrying out of investigations to ascertain 
the probable effect of diverting a large quantity of water, annually, to Lesser Slave 
lake, a definite recommendation under the circumstances is not advisable at present. 


ATHABASKA PROJECT 
Townships 67 and 68, Ranges 20 and 21, West 5th Meridian 


Representations were made to the department by the Board of Trade of Atha- 
baska, Alberta, and by Local Union No. 498 of the United Farmers of Alberta, 
regarding the desirability of reclaiming the large areas of vacant Crown swamp land 
in these townships. By resolutions presented to the department it was pointed out 
that this land, in its present condition, acts as an effectual barrier to the settlement 
of a large tract of good land lying north of it and south of the Lae la Biche river 
district. It is impossible, under existing conditions, to construct roads through the 
intervening swampy section. It was also brought to the attention of the department 
that such a scheme as proposed would be in the public interest, as it is very favour- 
ably situated as regards markets (town of Athabaska, Alberta) and transportation 
facilities. 

A reconnaissance investigation was arranged and carried out last season, covering 
the territory bounded on the north by the Athabaska river, on the west by Tawa- 
tinaw creek, on the south by the road allowance running east and west two miles 
south of the line between townships 65 and 66, and on the east by Pine creek. The 
Athabaska river and Pine creek both flow north in deep valleys; the valley of the 
former having an average depth of 150 feet below the general elevation of the land 
investigated. Along this valley the soil, for a distance of one and one-half miles 
back, is mostly sand deposited during the formation of the river bed. This deposit 
forms a ridge which cuts off the flow to the Athabaska river of the territory examined. 
The country east of this has the usual glacial formation. The remains of numerous 
beaver dams are evidence that the muskegs and swamps abounding in this territory 
have been formed by the gradual disappearance of the original creeks and the deposi- 
tion of the matter which would otherwise have been carried away by them. At the 
present time there are very few creeks, those existing being too narrow and shallow 
to carry the run-off from the district. The muskegs are covered with moss to an 
average depth of two feet. 

Portions of the country which have been privately drained have produced remark- 
ably good crops. One settler drained, cleared and grubbed fifty acres of muskeg 
and tamarae swamp from which he now obtains fine crops of oats annually, averaging 
115 bushels to the acre. Others have had similar results. 

Considerable clearing and grubbing will be required if drainage is undertaken, 
on account of the scrub growth of timber which is somewhat prevalent over the 
complete tract. In a project of this character clearing of the land is almost as 
essential as the construction of ditches; in fact, some of the tamarac swamps can 
be more efficiently and economically dried out by clearing than by ditching. 

Four and six-tenths per cent of the district is heavily timbered with spruce and 
tamarac; forty-eight and nine-tenths per cent is lightly timbered with poplar, birch, 
spruce and tamarac; twenty-nine and seven-tenths per cent is covered with willow 
and poplar scrub, and sixteen and eight-tenths per cent is open swamps and marshes. 
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The cost of the project is estimated as $150,861, made up as follows:— 
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The total reclaimable area is 38,573 acres, making the average cost per acre $3.91. 
The Crown controls 84 per cent of the land affected by the scheme. 

Before making a definite recommendation regarding this project it is desirable 
that complete tests be made by the Dominion Chemist of soil samples from this 
district, although there is very favourable evidence that in every case where the land 
has been reclaimed the soil has proven to be of excellent worth for agricultural 
purposes and this, coupled with the low cost of works, marks the scheme as deserving 
of very careful consideration. 


FLOODED AREAS IN THE VICINITY OF LESSER SLAVE LAKE 


Much damage and very widespread distress have been caused, especially in the 
years 1919 and 1920, through the flooding of the low-lying lands around the shores 
of Lesser Slave lake. This flooding has occurred from time to time during past 
years, but never before to the knowledge of the oldest. settlers has the flooding been 
so serious as during 1920. The elevation of the very extensive hay meadows around 
the shores is so little above the normal lake level that a slight rise in the lake affects 
and causes the flooding of large areas. It has been estimated that the value of the 
hay cut in this locality during the year 1920 fell approximately $1,000,000 below 
that of previous years. The inhabitants estimate that 200,000 acres of land were 
flooded and rendered unprofitable through the rising of Lesser Slave lake. 

As a result of these untoward conditions petitions were made asking the 
Dominion ‘Government to take immediate action to remedy the evil. A small survey 
party was instructed to make a reconnaissance with a view to ascertaining the most 
economical plan of increasing the capacity of the outlet—Lesser Slave river—in 
order to lower and maintain a lower level of the lake. At the same time a study 
was made of the causes which led to the rising of the lake im recent years. The 
results of these investigations are here briefly summarized :— 


Causes of the Rising of Lesser Slave Lake—Authentic records of the lake level 
date no further back than 1915, but when these are compared with the amount of 
precipitation from year to year it is found that there is a marked relation between 
the lake level and the amount of precipitation. It is evident that the higher precipi- 
tation of 1919 and 1920 has had a very marked effect on the higher lake level recorded 
in these years. There is no doubt, too, that varying conditions in the bed of the 
outlet channel, ‘Lesser Slave river, have had much to do with the rise of the lake. 
Log jams that oceurred in 1920 undoubtedly backed up the water to a considerable 
degree. Twenty-five or thirty miles down ‘the river from the lake is a gravel bar at 
a point near the confluence of ‘Saulteau river with the main channel. This gravel 
bar is six feet higher in elevation than the bed two miles farther up stream. Whether 
this bar has been formed in recent years, or has existed for a long period, there is no 
evidence or record to show. It is however very certain that its removal would 
materially tend to lower the level of the lake by increasing the average hydraulic 
grade from 0-27 foot to 0-47 foot per mile. ‘The fall could ‘be further increased by 
straightening and improving the channel back to the lake and thus increasing the. 
fall from 0-27 foot per mile to 0-79 foot per mile. 
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Extent of Flooded Area——The total flooded area has been estimated at 200,000 
acres, but this includes flooded land lying at a considerable distance from the lake 
in the Heart, Iroquois and East and West Prairie river basins. Much of this land 
however has an elevation of thirty or forty feet above the level of Lesser Slave lake 
and so could not be affected by the high water-level. Probably less than 50 per cent 
of the 200,000 acres mentioned above is affected by the high water. The approximate 
area affected can only be ascertained by a system of surveys. ‘The flooded lands above 
the area affected by the fluctuations of the lake level are of great extent and the 
land is of great potential value. To drain these, however, would necessarily increase 
the discharge into the lake, and if such a project is anticipated it would be very 
unwise to undertake any improvements in the channel of Lesser ‘Slave river without 
making due allowance for the accommodation of this extra volume of water. Peti- 
tions, however, have been received from the resident owners in ‘these localities asking 
for a Government investigation with a view to affording relief from the flooded condi- 
tions and these petitioners should receive the same consideration as those around the 
lake shores. 


Plans to lower and control Lesser Slave Lake—The question of lowering this 
lake involves consideration of the interests of owners of the low-lying lands around 
the shores, the shipping interests on the lake, and the fisheries. The land owners are 
in favour of a permanent lowering of the lake. In 1914 or 1915 a channel was 
dredged out ind made navigable for the lake boats to reach Grouard and Buffalo 
bay from the main body of Lesser Slave lake, and a lowering of the lake to the level 
desired by some of the land owners would so reduce the depth of this channel as to 
render it unserviceable. It has not been ascertained how an alteration of the lake 
level will affect the fishing interests of the companies engaged in that industry and 
of the settlers around the shores of the lake. During the lower stages of the lake it 
has been stated that the fishing companies were more prosperous than during the 
higher stages. 

Two principal plans have been considered for lowering the lake level :— 

1. To cut through the Saulteau gravel bar to a depth of 6 feet and a bed width 
of 100 feet. This work would involve about 102,237 cubic yards of excavation, which 
at 25 cents would cost approximately $25,000. 

2. To improve the whole course of the river from Sawridge to Saulteau Landing 
making a number of cut-offs and straighten out the winding course of the river. 
This would include the above cutting through the gravel bar at Saulteau. This work 
would involve the excavation of 881,685 cubic yards which at 25 cents a yard would 
amount to $220,420. 


Recommendations.—It has been recommended that a further and more detailed 
investigation of the outlet of the lake should be made in the early spring of 1921, 
and should the conclusions regarding the removal of the gravel bar at Saulteau be 
confirmed, that the work be commenced at once. 

Tt has also been recommended that an investigation be made of the whole of 
the flooded area with a view to ascertaining the most feasible plan for ‘its complete 
reclamation. 


ROCKY MOUNTAIN HOUSE DRAINAGE PROJECT 


This project is contained in townships 36, 37, 38 and 39, ranges 4, 5, 6 and %, 
west 5th meridian, and lies to the south and east of Rocky Mountain House, Alberta, 
being roughly outlined by the following towns and stations, all of which are in the 
province of Alberta:—Rocky Mountain House, Dovercourt, Stauffer, Raven, New Hill, 
Evergreen, Alhambra and Condor. 
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This tract of land is near the branch line of the Canadian Pacific Railway from 
Red Deer, Alberta, and is some forty-five miles from that city. 

A reconnaissance of the project was made during the fall season of 1920 to ascer- 
tain if a feasible scheme could be found to drain this large area of open muskeg which 
is worthless in its present condition, unsafe to travel on except when frozen and, 
according to the settlers, the chief cause of the local early frosts that do considerable 
damage to the crops each year. 

The attitude of the resident owners was ascertained by means of a petition 
circulated among them and it was found that in every case they were favourably 
inclined towards drainage and the most interested ones were those who were obtain- 
ing the best living under the existing circumstances. 

The soil in the district varies greatly. On the ridges it 1s a sandy loam; on the 
lower but dry land it is often a chocolate loam with subsoil of clay; in the hay meadows 
there is from 6 inches to 1 foot of moss underlain by clay, while in the open muskeg 
the moss is very much deeper, ranging from 3 feet to 7 feet in depth over a clay sub- 
soil. There is no trace of alkali in the tract examined, but soil samples representative 
of the various types of the soil were collected and are now being analysed by the 
Dominion Chemist in order that the value of the soil after drainage may be fully 
known. The timber in the district is still of some commercial value and is being cut. 
where obtainable for such uses as telephone poles, ties and fence posts. On account 
of the unprosperous condition of the settlers, it forms a valuable asset, so much of 
the land in its present condition being unproductive. Access to the district is very 
difficult owing to the absence of good roads and trails. The only first class highway 
in the district runs from the town of Rocky Mountain House to Reindeer post office, 
which is in the northern portion of the district investigated. Until drainage is 
carried out, road making will be very expensive and practically impossible, with the 
result that there will be very little opportunity of intercommunication through the 
district. 


The investigation disclosed that there are sufficient safe and natural outlets in 
the district to provide for the run-off in the event of the reclamation scheme being 
undertaken and that it will only be necessary to slightly improve some of these natural 
channels and to remove beaver dams and other obstructions. 

A preliminary estimate of the cost of the proposed drainage works is as follows :— 
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The total area in the scheme is approximately 45,440 acres which makes an 
average cost per acre for drainage of about $7. There are in the scheme several 
thousand acres of high land which would derive considerable benefit indirectly, and 
if these are assessed, as they may be, for indirect benefit, the average cost per acre 
‘would be reduced to approximately $6. 

In view of the very favourable nature of the reconnaissance report, it has been 
decided to make a complete location survey of the project during the season of 1921 
with a view to having the necessary drainage work carried out by the Federal Govern- 
ment under the provisions of the Drainage District Act of the province of Alberta 
and of Part IV of the Dominion Government Drainage Regulations. 
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BIG LAKE DRAINAGE PROJECT 


An investigation was made of the feasibility of draining Big lake, situated in the 
north half of township 58, ranges 25 and 26, west of 4th meridian, near the town of 
St. Albert and about ten miles from Edmonton. 

This lake during the greater part of the year covers an area of about 2,550 acres 
to a depth of three feet, but during the spring and early summer rises to a height of 
about four feet above its normal level, submerging a total of about 6,000 acres. 

The majority of resident owners whose lands would be affected by the drainage of 
the lake are strongly in favour of reclamation. Three owners, however, have protested 
against this, having in mind the revival of a scheme for making the lake a summer 
resort within convenient driving distance of Edmonton. The property of these 
objectors is not affected by flooding so that they have nothing to gain by reclamation. 
In its present condition the lake is too shallow and overgrown with weeds to be 
suitable for boating during the greater part of the summer and a proposal to raise 
the lake level by means of a dam has been objected to by those owning lands subject 
to flooding. 

The outlet of the lake is Sturgeon river, which flows northeasterly through the 
settlement of St. Albert. During the freshet season considerable portions of the 
valley through which the Sturgeon flows are subject to flooding. 

To completely drain the lake and prevent flooding, a main canal with a capacity 
of 1,600 cubic feet per second will be required to be constructed through the lake 
and the Sturgeon river dredged to a point about ten miles below the lake. The 
excavated material in the lake would be used in the construction of levees on each 
side of the canal to prevent the flooding of the reclaimed area in time of high water. 
The construction of these works would involve the excavation of 952,700 cubic 
yards of earth which at 22 cents would amount to $209,594. In addition to this there 
would be other earth work such as berrow and shaping of levees,.costing $11,461, 
making a total cost for earth work of Pra 055. The average cost per acre of the 
land benefited would be $36.60. ! 

By this plan for complete reclamation the value of 1,600 acres would be increased 
from $35 per acre as hay land to $60 as first-class farm land; 1,885 acres would be 
increased in value from $15 per acre to $60, and 2,552 acres, now permanently sub- 
merged, would become first-class farm land of equal value to any in the district. 

In addition to complete drainage the system of levees lends itself to the adoption 
of a scheme of irrigation by which the whole of the reclaimed area, at a comparatively 
small additional cost, may be irrigated as required throughout the season. The 
adoption of this combined plan of drainage and irrigation would convert this shallow, 
unsavoury, mosquito breeding swamp into one of the richest and most productive 
tracts of land in Western Canada. The situation of the land, right on the railway 
and near the capital of Alberta and the rich soil when well drained and irrigated, 
would be ideal in all respects for intensive market gardening. The cost of reclama- 
tion compared with the increased value of the land would undoubtedly make it a 
profitable investment. 

A plan for partial reclamation hee also been worked out. This scheme would 
permit the periodic flooding of the present bed of the lake during periods of high 
water, but would ensure the complete drainage of the whole area go that the exten- 
sive hay meadows could be cut every season. This method, though not so desirable 
as complete reclamation, would ensure tremendous yields of hay. The average cost 
per acre would amount to $33 for the construction of the ditches and laterals. This 
plan would not be so profitable as complete reclamation. 
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SASKATCHEWAN 


WATERHEN LAKES PROJECT 
Townships 44, 454 and 45, Ranges 21 and 22, West 2nd Meridian 


A drainage district, designated as “No. 18,” was erected May 31, 1920, under the 
drainage laws of the province of Saskatchewan, following upon the investigation made 
by the Reclamation Service during the preceding year which showed the project to be 
desirable in every respect. Tenders were called for the construction of the drainage 
works and on the 26th October, 1920, the contract was let to the Lount Engineering 
Company of Winnipeg, Manitoba, at a unit cost of 21.9 cents per cubic yard for earth- 
work. The total excavation is estimated as 666,000 cubic yards and the total cost as 
$169,195. As 13,880 ‘acres will be benefited by the drainage works, the cost per acre 
is $12.20. 

The actual work of construction has already commenced and it is expected that the 
scheme will be completed by the fall of 1922. A very complete preliminary history of 
this project appeared in last year’s report of the Reclamation Service. 


WHITESAND RIVER PROJECT 


This scheme is in township 32, ranges 9 and 10, west 2nd meridian, and is the 
development of an application received by the department for the drainage and pur- 
chase of one-quarter section under the provisions of Part I of the Drainage Regulations. 
The investigations of one of our engineers showed that a small scheme would not be 
economically feasible. The engineer recommended that the scheme be investigated as 
a departmental project under Part IV of the Drainage Regulations. 

The Whitesand River valley in this locality is quite wide, forming extensive hay 
meadows to which as they are largely controlled by the Crown, settlers come from 
considerable distances to cut hay under departmental authority. Cutting is interfered 
with in wet years, and to a lesser extent even in comparatively dry years, with the 
result that many tons of valuable forage goes to waste annually which could be saved 
and in fact augmented by the construction of a combined drainage and irrigation 
scheme. 

The reconnaissance survey mentioned above was made in September, 1920. Alter- 
native schemes were considered :— 


1. To improve the channel of Whitesand river so as to permit of the project being 
developed as a hay scheme—partial drainage. 
2. To permanently drain the area. 


The former scheme would involve the excavating of some 11,500 cubic yards of 
earth and the construction of four bridges at a total cost of $6,426, this being at the 
rate of $2.20 per acre of land included (2,939 acres); the latter scheme would involve 
the excavating of 74,900 cubic yards andi the same number of bridges at a total cost of 
$28,470 at the rate of $5.40 per acre affected (4,717 acres). 

Alkali is prevalent in the district, being plainly visible in white patches, but it is 
evidently not of the character harmful to plant growth, as the Dominion Chemist who 
analysed soil samples from the locality reports that, while the area is undoubtedly one 
eminently suited for the growth of hay, there would appear to be no reason, from the 
standpoint of richness, alkali content and the possibilities of improvement in texture 
by drainage and cultivation, why it could not eventually become one well adapted to 
the growth of cereals and ordinary farm crops. 

It is proposed to have a further examination made of this tract with a view to 
classifying the surface soil, as a considerable area is strewn with small stones and 
boulders. Upon the completion of this examination it will be possible to decide 
whether or not this scheme which has been shown to be economically feasible, is one 
that the department should undertake under Part IV of the Drainage Regulations. 
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EAST MOOSE RANGE 


During the season of 1920 a reconnaissance survey to determine the possibilities 
of drainage was made of the district lying east of the range line between ranges 10 and 
11, west of the 2nd meridian and bounded by the Saskatchewan river on the north, the 
Sipanok channel on the east and the Carrot river on the south. The total area included 
in this tract is approximately 600 square miles. The district is accessible from the 
south by road and trail from ‘Tisdale, Saskatchewan, a distance of 50 miles, while from 
the east it may be reached in the summer by water transportation via Carrot river from 
Pas, Manitoba, a distance of some 100 miles. The only settlement in the district is 
the trading post of the Hudson’s Bay Company near the Red Earth Indian Reserve. 
Only two townships have been subdivided to date. 

Owing to the extent of the territory investigated it is rather difficult to treat the 
district as a whole, as the na'tural features such as timber, soil and vegetation vary 
greatly according to locality. For convenience of treatment the tract has been divided 
into the following sub-districts :— 

1. Petaigan river drainage basin. 

2. Southern portion of range 10. 

3. Big Muskeg. 

4, Red Earth and Mud lakes. 


PETAIGAN DISTRICT 


This consists of the northwestern portion of the tract and contains about 153,000 
acres. The natural outlet is the Petaigan river which flows in a northerly direction 
through range 11 to its confluence with the Saskatchewan river. This river does not 
adequately drain the tributary land because the main stream and practically all the 
branches are more or less completely blocked by timber jams, accumulated débris and 
beaver dams. On account of these impediments to flow the spring floods are much 
delayed in running off, so that a large portion of the district is very swampy. 

The soil, for the most part, throughout this area is excellent, consisting of clay 
and clay-loam overlain with muck to an average depth of about six inches. It is 
very productive, growing very heavy and tall red-top in the open places which were 
dry enough. 

A part of this district, covering about 90,000 acres, is susceptible of drainage, 
but, as only about 30 per cent is open land, the development of this scheme under 
present conditions is not recommended. The nearest available market is Tisdale, 
seventy miles south. Possibly on the completion of the Melfort-Pas railway branch 
the demand for land may make such a project an economical one. 


SOUTHERN PORTION OF RANGE 10 


This includes the southwestern part of the district, containing some 40,000 acres, 
the northern part of which consists of burnt-over stony ridges interspersed with 
stretches of muskeg with underlying soil of gravel and boulder-strewn clay. The 
southern portion is covered with very heavy timber, mostly spruce and _ poplar. 
Drainage is not recommended. | 


BIG MUSKEG 


This name is applied by the Indians to that district which lies, roughly, in ranges 
8 and 9, between the Saskatchewan and Carrot rivers, and contains approximately 250 
square miles. 

This entire area appears to be grown over with thick moss to a depth of four 
feet and covered very largely with small spruce and tamarac. In many places the 
moss is semi-floating, the depths varying to seven feet, while in others isolated ridges 
crop up which are grown over with jackpine, scattered spruce and some. poplar. 
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This is not an attractive project, as drainage will prove very expensive, and from 
observations, though rather limited, made of the soil conditions, it is questionable 
whether the land would be of much value after reclamation. Further action is not 
recommended. 

RED EARTH AND MUD LAKES DISTRICT 


The land included covers an area of approximately 80,000 acres, mostly in town- 
ships 52 and 53, ranges 5, 6 and 7, west of the 2nd meridian. ‘This appears to be the 
most desirable portion of all the land cruised in East Moose Range, as it is practically 
all open, level country, consisting of marsh meadow, bog, reedy sloughs and the shallow, 
weed grown Red Earth and Mud lakes. On its western side lies the Big Muskeg, to 
the north heavy timbered areas, while on the east and south it is bounded by the 
Sipanok channel and Carrot river. 

The soil of the district consists of clay loam and clay covered by varying thick- 
nesses of muck and alluvial silt. It is of excellent character and grows heavy crops 
of red-top, blue joint and slough grasses. The Indians of the Red Earth Reserve 
engage rather extensively in raising cattle and ponies and they cut and make hay 
on the shores of these lakes. This hay is of fine quality and averages two tons to the 
acre. Their garden produce, which consists chiefly of potatoes, grows well. 

The difficulty to overcome in draining this area is the regulation and control of 
the Carrot river, which overflows its banks in periods of flood affecting thirty miles 
of the southern boundary of this district. As the banks of the river are slightly higher 
than the land lying back a short distance, it takes a considerable time for this land 
to dry out after the Carrot river subsides. To prevent the annual overflow and flood- 
ing will require extensive improvements to the river channel as well as the construc- 
tion of dykes for a distance of some thirty miles. At the present time this project 
would not prove economically feasible as it is too remote from settlement and inacces- 
sible. The nearest market is Pas, Manitoba, situated 100 miles down the Carrot river. 

The necessity and desirability of undertaking drainage in the East Moose Range 
will not be felt until other more favourable reclamation projects have been considered 
and the demand for ‘outlying’ land is more pronounced than at present. 


CENTRE MOOSE RANGE DRAINAGE PROJECT 


Townships 49 and 50, Ranges 11, 12 and 13, West 2nd Meridian 


During the field-season of 1919 a reconnaissance survey of this project was 
carried out and in view of the very favourable nature of the report submitted, it 
was decided to have a complete location survey of the project made, which was 
accordingly carried out during the season of 1920. 

Settlement first took place in this general district in the year 1912 when a few 
homesteads were selected and filed on. ‘These were situated not far from the north 
bank of ‘Carrot river, which lies at the southern extremity of Moose Range district. 

At that time the land was in many places covered with water and the soil generally 
was in a water soaked condition; but it was felt by the settlers that with grubbing, 
breaking up of the soil and the building of a few roads and ditches that the land 
would soon be made suitable for agricultural purposes. During the years 1913, 1914 
and 1915, settlers continued to file on homesteads in the district, built log houses and 
attempted to break up little plots of land, as well as giving much of their time, 
without remuneration, for the construction of roads and ditches. Successive years 
from 1912 to 1916 produced no material change for the better in the condition of the 
land, as each spring there would be the usual freshet, the water remaining on the 
land till July, and if the season was particularly wet, throughout the entire summer. 
This condition would make the breaking up of the land practically impossible except 
on small ridges a foot or two higher than the surrounding country, and even on these 
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higher areas it was found that only in exceptional spring seasons was it possible to 
eet the seeding done until June or July, as the water-table would be only a short 
distance from the surface of the ground. Consequently the crop was usually either 
cut green or left standing to be destroyed by frost. After three or four years of such 
experience, it became evident to the majority of the settlers that outside aid would 
be necessary if the agricultural possibilities of the district were to be developed. A 
number of settlers who had taken up land abandoned their holdings and left the 
district, while others remained on their homesteads, realizing the benefits that would 
be obtained if drainage were undertaken, and took steps to interest the Government 
of the province of Saskatchewan as well as the Federal Government in their plight. 

The majority of the resident owners interviewed in the district were anxious that 
drainage be undertaken, provided works could be constructed at a reasonable cost, 
and in order that conclusive proof of their sentiment in the matter might be on 
record, as many of the inhabitants of the district as it was possible to interview were 
seen and statements in writing procured regarding their attitude. As a result of this 
effort and by a petition circulated by one of the resident owners of land in the district, 
it was possible to get the written opinion of 225 owners of land, representing approxi- 
mately 40,500 acres of land. It was found impossible to include in the drainage district 
all of the land owned by these settlers and a considerable area of reclaimable land 
had, unfortunately, to be left out in order that the Dominion Government might be 
in control of 50 per cent of the land in the proposed district. Within the boundaries 
of the district as proposed, the attitude of the residents, as shown by petitions and 
written statements, is as follows :— 


Resident owners in favour of project, controlling.. ...... .. 16,560 acres 

Crow nelana sete. cate Pad ics cle bial 6 eee rs We Tats eg Peete 4.160 
Rote le eels ats: ees ele ee ares esa: oc 

Attitude of owners hier ns ‘controlling. OA SGNOO Ol wees 


(It was impossible to ascertain the views of it owners a ‘thiss land as they were absent 
from their homesteads at the time our engineers were in the district. but inasmuch as no 
petitions against drainage have been received from any land owners within the proposed 
district, it is not considered that these will look with disfavour on the drainage project.) 

The land in the central and southern portion of the district has a top soil of 
from 2 to 10 inches of humus with a subsoil of sand or clay. On the higher land, the 
depth of the top soil is generally less than that of the lower swamp or slough land 
and the subsoil of the former is usually of a sandy nature, while the latter 1s in most 
eases clay. 

In the northern section, large areas of slough and muskeg lands are covered with 
a thick growth of moss and semi-decomposed vegetable matter, varying in depth from 
18 inches to 4 feet. Under this growth of moss is sand, while in the muskeg in the 
north-eastern part of the district there is a very coarse gravel underlying the moss. 

No surface indications of alkali were evident in the district investigated but 
numerous soil samples were taken and forwarded to the Dominion Chemist for 
analysis, in order that a definite report on the probable value of the land after reclam- 
ation may be available. 

In the southern and western portions of the district, the timber is very light, 
consisting mostly of scrub willow, in the central portion there is a heavier growth of 
timber, particularly in township 49, range 12. The growth of timber, however, through- 
out the district is not heavy and no value of any importance may be attached to it 
other than its use for firewood and for small buildings such as settlers may require to 
construct In a new country. 

To provide an economical ditch layout, it is proposed to follow the natural water- 
courses as closely as possible and by constructing intercepting ditches on the north 
and west boundaries of the district, to divert the water flowing from these directions 
during the spring freshet to the main canals, thus preventing the flooding of the land 
within the district. The reclamation of the interior lands will be taken care of by 
lateral ditches, projected every two or three miles, connecting with the large canals. 
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The land affected by the project has been classified into three divisions and the 
road allowances into two, and on this classification has been evolved a basis of assess- 
ment in proportion to benefit. The following schedule gives full details of the area 
and rates of assessment :— 


‘A.’ Classification, lands o. “<5 76 toe) tae ted eee ia) see eo eT, acres 
Re .s Sep Le Leo cr SS Dey eee, PR Seer te 4c0.08 4 
43 OH a BO te eta ek Se eer, ETRE A ee cen or mA A) “s 
A TOAAS Scar tns. eee eae Ee OO: Pcie ae meee 388.8 .* 
colin KY FEN SOI, Pa ee | BREE) BESS (Le rakes 1,399.1 ce 
Total land benefited... .. in teen 2 £0920 “ 
Total land unaffected or only indir ectly “penefited . ate 4,536.2 a 
Total road allowances unaffected or only indirectly benefited. 154.1 E 
Total intproposedudistricts sai s90) sy Sh 07,3998 te 
Cost per acre of benefited land and road allowances, flat rate... .. $2.57 


Cost or assessment per acre of classified lands and road allowances :— 


SA’ classification VlIandsa. 5 stave uth chie’ (PRL erie lets ao ous per acre 
Sl Ba7 4 Pe SS UT cia Malic ghite ates. Meuse aac te tivede mile 1.94 

ce “ ea hg CRE helt aloe Phd MR ci Ma Me a ill RM of oat ee 
5 ed TOAGS SUB w ehedtt «due suka) seat ree: caheminier sf 12°94, if 


il oe s iva. et lash dls olaute: 5, (Paes wend eke SA Anat 


Assessment per dollar of benefit, $0.12:94. 


Northern and eastern portions contain many open sloughs with poplar and willow 
on some of the sections. This timber has no commercial value other than for fencing 
and firewood. A limited quantity of larger timber could be obtained for log houses 
and barns for use of settlers upon coming into the district. 

The soil, generally, throughout the district is exceptionally rich in humus, 
particularly in the low-lying land where there is from two to six inches of moss over- 
lying a deep layer of humus. The higher land is free from moss and the depth of 
the humus is much less than on the lower land, while the subsoil.is of a sandy nature; 
this class of land, however, forms but a very small percentage of the tract. 

The Dominion Chemist in reporting on soil samples typical of the land in this 
district states that the soil consists of an excellent clay loam, rather heavy, but well 
supplied with vegetable organic matter and nitrogen; that its saline content is 
practically negligible, and that when drained and judiciously tilled it should prove 
extremely productive and suitable for a large range of farm crops. 

The fact that a very considerable number of entries for homesteads through the 
West Moose Range district have been accepted in past years, when perhaps the want 
of drainage was not so greatly felt as at present, has restricted Somewhat the area 
that may be included in this project, if it is to be constructed by the Federal Govern- 
ment. It is only possible to include 16,765 acres of which the Crown controls 65 per 
cent. 

Three main ditches have been projected for the district having as a common outlet 
Bridge creek. A maximum discharge of 117 cubic feet per second has been provided 
for and the total cost is estimated at $52,000, or a per acre cost of approximately 
$3.10. This is a very favourable cost for the complete reclamation of fairly “close in” 
land. The cost was based on a unit price for excavation of 30 cents per cubic yard. 
Under present conditions, it may be reduced to about 20 to 25 cents per cubic yard, 
thus reducing quite considerably the relatively low rate of cost per acre previously 
_ estimated. 

The West Moose Range project presents no engineering difficulties, it is very 
desirable in the public interest and the investigation very fully indicates its economic: 


feasibility. Construction is recommended. 
x 
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PONASS LAKE EXTENSION PROJECT 
Townships 37, 88, 39, 40, 41 and 42, Ranges 15, 16 and 17, West 2nd Meridian 


A complete survey of the Ponass Lake Project was carried out during the season 
of 1919 by one of the large drainage parties of the Reclamation Service and full 
particulars were published in the 1920 report of this branch. It was thought that a 
very considerable area of land adjoining the project as originally defined might, at 
reasonable cost, be added to it, and with a view to securing full particulars and data 
a reconnaissance of the Ponass Lake Extension scheme was made last season. 

It was found that the area investigated includes two watersheds, the. division 
being roughly in about the northern boundary of township 38, the southern portion 
being tributary to the Quill lakes and the northern to the Barrier river. This country 
is rolling and well wooded with a growth of poplar on the high land. Between the 
ridges which traverse the country north and south are long narrow sloughs of varying 
depth and containing relatively small acreage. 

In general the top soil is good, being from 6 inches to 18 inches of black loam 
containing much vegetable mould, although many of the ridges show outcroppings of 
boulders and the subsoil is as a rule, light. In most cases this description also 
applies to the slough land, although here there is a greater depth of decayed vegetable 
matter on the surface. Vegetation is good on the high land, where a dense growth 
of peavine is in evidence, while the slough land shows a good growth of redtop and 
coarse slough grass. The cultivated land grows oats and barley successfully, but 
wheat and garden truck are affected by frequent summer frosts. 

To successfully reclaim this area it will be necessary to construct a very expensive 
system of drainage works with Barrier river on the north ag the outlet. In view of 
the comparatively small additional area of land that would be included in the Ponass 
Lake Project, it was considered undesirable at present to further develop the scheme 
covered by the extension. 


MANITOBA 
Whitewater Lake 


The draining of this lake, which is situated in townships 3 and 4, ranges 21 and 
22, west of the Principal Meridian, was first brought to the attention of the depart- 
ment in 1918, when an application was made to purchase land formerly covered by 
the waters of the lake. An investigation was made in that year from which it 
appeared that the scheme was not economically feasible and that the land when 
reclaimed might be of doubtful value for agricultural purposes. The matter remained 
in abeyance until 1920, when it was decided to have a further and complete investiga- 
tion made, for the lake had again become completely filled with water. Soil samples 
taken from land adjoining and near the lake, that had not been settled upon, indicated 
the presence of alkali in harmful quantities but it is probable if the water-table in 
the immediate vicinity were lowered by draining the lake that the value of the land 
would eventually be raised by the gradual elimination of the galts. 

The lake comprises approximately thirty square miles and is contained within 
well defined shore lines. The surrounding country slopes towards it, forming a 
saucer-shaped area from which there is no natural outlet. 

The soil of the lake bed varies but slightly, the portion under water being a very 
heavy clay, rather light in colour and similar to the subsoil of the land above the 
water elevation. ‘Towards the shore the soil becomes lighter and is of a sandy clay 
nature, while a belt of from 250 feet to 350 feet of very sandy soil is found on the 
shore. Vegetation in the lake béed is very poor. Nothing but foxtail and weeds grow 
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and they only sparsely. At the east and west ends the vegetation is rather more 
pronounced and a rank growth of reeds is in evidence. No hay is made and the 
settlers in the neighbourhood only use the land ‘for spring pasture; it is claimed by 
them that the grass has a very injurious effect on the cattle. 

The watershed area tributary to the lake is approximtely 305 square miles, about 
half of which lies to the south, from whence several small creeks, flowing only in the 
spring, empty into the lake. The run-off is light and of short duration as many 
small pot-holes and lakes in the hills to the south hold much of the water from that 
direction, only allowing it to overflow in exceptionally wet years, or in a period of 
such years. A careful study of this and similar watersheds of which complete hydro- 
metric data‘ are available indicates that an outlet canal capable of discharging a 
maximum flow of 74 cubic feet per second would be required. The only feasible 
method of drainage is by a direct outlet. It was found that intercepting ditches 
would necessitate very heavy excavation and very greatly increased cost. 

Two outlets were investigated; one to the east and the other from the west end 
of the lake, but as the latter proved to be very expensive it was dropped entirely 
from consideration. The cost of the former is estimated as $583,000, which figures 
out approximately at $30 per acre of reclaimed land, 19,600 acres being affected 
by the project. Partly improved farms in the vicinity may be purchased for $25 
per acre, while prairie land sells at $18 per acre. 

Inasmuch as the analysis of the soil affected showed much harmful alkali to 
be present, suggesting uncertainty as to the usefulness of the land even after recla- 
mation, and because of the cost of reclamation, it was decided to abandon the project. 


PRIVATE DRAINAGE PROJECTS 


Under the provisions of the Reclamation Acts of the provinces of Alberta and 
Saskatchewan and of the Dominion Government Drainage Regulations, areas of vacant 
Dominion Land not exceeding 1,280 acres where the estimated cost of reclamation 
does not exceed $5,000, may be reclaimed by drainage without reference to the 
provisions of the Private Ditches Acts of these provinces, under a simplified pro- 
cedure which has proved very satisfactory to all concerned. 

In each such case an engineer investigates the project to determine its feasi- 
bility and desirability, and, if it is the wish of the applicant, works for the satis- 
factory drainage of the land are designed and staked out. The minimum price 
for land sold in this manner is now fixed at $5 per acre, but the actual sale price 
is determined by an official of the department after an examination of the land 
in its present condition. 

Many settlers who realize the benefits of mixed farming are actively inter- 
esting themselves in draining small lakes and sloughs and are constructing works 
to lower the level of these in order that more hay may be obtained. In some 
instances control works are installed to hold the water on the land for a short period 
in the spring for irrigation purposes, after which it is let off so as to permit of the 
cutting and making of hay. This is the cheapest form of drainage project, as it 
only necessitates the lowering of the water table from one to one and one-half feet below 
the surface of the land. At a later stage, when the benefits of this partial recla- 
mation have been secured, the settler may, at a slightly increased cost, deepen the 
ditches and thoroughly reclaim the land so that it may be cultivated for the pro- 
duction of cereals, which requires effective drainage of from three to five feet. 

The department is continuing the study of the reclamation and treatment of 
muskeg land, a problem about which there is very little reliable data at present 
available. This class of soil, if too intensively drained, becomes relatively valueless 
for agricultural purposes, breaking up as it does into fine particles resembling 
sawdust, but, on the other hand, if too much moisture is left on the soil, it is equally 


- 


RECLAMATION SERVICE 89 


valueless. The Department of Agriculture of the province of Alberta is co-operating 
with this department in carrying out laboratory and field experiments to ascertain 
the proper methods of treating this soil after drainage and careful study is being 
given such means as burning, fertilizing, etc., to improve its physical and chemical 
properties. 

During the field-season of 1920 engineers of the Reclamation Service investi- 
gated and inspected 55 private drainage projects, of which 4 were cancelled on volun- 
tary abandonment by the applicants and 6, after investigation, showed that they 
were not feasible under the provisions of Part I of the Drainage Regulations. During 
the fiscal year April 1, 1920, to March 31, 1921, 127 applications for private drainage 
projects were received in the department, but of these and former applications 120 
were cancelled, chiefly for non-compliance with the Drainage Regulations, or on 
voluntary abandonment. It is expected that 25 of the new applications will be inves- 
tigated during the present field-season and that about 25 projects, authorized and 
under construction, will require inspection. In each investigation the departmental 
engineers endeavour to obtain complete data regarding the character and value of 
the soil within the area, as well as the engineering features of the project, so that 
the applicant shall not incur needless expense in reclaiming land at excessive cost, 
or land which would be valueless after reclamation. 


INTERNATIONAL WATERWAYS TREATY 


The measurement and apportionment of the waters of the St. Mary and Milk 
rivers was carried out during the past season under the provisions of an interim 
order made by the International Joint Commission pending a final decision on this 
important matter. As in previous years, an engineer of the Reclamation Service 
‘acted in co-operation with an engineer of the United States Reclamation Service in 
the measuring and apportioning of the waters and the collecting of data in connec- 
tion therewith. 
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RECLAMATION 


REPORT OF THE DIRECTOR OF THE RECLAMATION SERVICE, 
HK. F. DRAKE 


The unusual climatic conditions to which the semi-arid districts of southern 
Alberta and Saskatchewan have been subject during the last few years have led 
to a great demand for surveys to determine what areas it is possible to serve with 
water, and the work of the Reclamation Service, whose duty it is to make these 
investigations and surveys, has increased tremendously. The year 1921 brought 
more demands for advice and practical assistance than any previous year. 


CLIMATIC AND CROP CONDITIONS FOR 1921 IN SOUTHERN ALBERTA 


Statistics show that the five years just ended constitute the longest con- 
secutive period of subnormal rainfall for many years, and some increase in 
precipitation may therefore be reasonably expected for the next few years, as 
periods of drought and abundant rainfall usually occur in cycles. 

From December 1, 1920, to the end of March, 1921, the weather was mild 
with practically no snowfall. This condition was excellent for stock and very 
little feeding was necessary. Good weather was experienced in April, when light 
rains occurred, seeding being practically finished by the middle of the month. 
May was very warm but the rainfall was scanty and there was no reserve 
moisture in the soil. The month of June was extremely dry, crops being seriously 
damaged through lack of rain and by hot, dry winds. In July the rainfall was 
normal, but came too late to save the crops. 


IRRIGATED CROPS 


Because of light rains during April, which created a good seed bed for the 
crops, many farmers delayed their irrigating in spite of repeated warnings from 
the press and irrigation officials, and when the dry, hot weather came in June, the 
crops on irrigated lands suffered before water could be applied. In spite of this 
setback, which reduced the yield considerably, the irrigated crops were fair and 
averaged approximately three times the yield of those on dry land in the same 
areas. More acreage was irrigated in 1921 by a large number of farmers than in 
any previous year. The large amount of surplus fodder grown on these lands 
did much to compensate for the shortage on the adjacent dry lands, 


PROGRESS IN IRRIGATION DEVELOPMENT 


Corporation Projects—Development of the large corporation projects has 
been seriously retarded by the war and the conditions which have existed since. 
With the return of better times, and a fuller realization on the part of the 
people of the benefits of irrigation, all indications point to an influx of settlers 
and the rapid colonization of the available irrigable lands in these projects. The 
farmers now settled on these lands are every year showing a greater tendency to 
abandon the system of agriculture to which they have been accustomed and to 
adapt themselves to the diversified crop system and intensive farming necessary 
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under irrigation. A large amount of renewal and betterment work has been 
done during the year and the canal systems of all the projects are reported as 
being in excellent condition. 


Irrigation Districts —lIt is probable that corporate irrigation development 
will be carried on in the future entirely by the district form of organization. 
The province of Alberta now has an up-to-date and effective Irrigation Districts 
_ Act, and a great deal has already been accomplished under its provisions. An 
Irrigation Council appointed by the province is exercising close supervision over 
the organization and construction of a number of districts and the machinery 
provided seems to be running smoothly. 

Several districts were organized under this law in 1920, but the first of these 
to complete its preliminary organization found no market for its irrigation 
debentures, which were a new commodity in the Canadian financial market. It 
appeared for a time that further development work by districts must for this 
reason be indefinitely deferred, but the Provincial Government came to the rescue 
and by an amendment to the Irrigation Districts Act, passed at its 1921 session, 
made arrangements to guarantee the bonds of irrigation districts which were 
favourably reported upon by consulting engineers. This guarantee proved 
effective and the bonds of this district, as well as those of another organized 
later, found a ready sale at a fair price and construction work was begun. 

These preliminary difficulties having been successfully overcome develop- 
ment work was started. It then became evident to those who were closely 
studying the problem that many of the individual holdings in the districts were 
too large to be properly cultivated under irrigation conditions, owing chiefly 
to the high cost of the works, the inexperience of most of the settlers, and the 
difficulty of securing a sufficient and dependable supply of skilled irrigators. Jn 
order to achieve success in irrigation farming when the cost of the works is fairlv 
high, every acre must be carefully cultivated and made to yield good returns. 
Generally speaking, the average farm unit should contain from 80 to 160 acres 
of irrigable land, while the holdings usual in dry farming in this country—and 
common in the newly organized irrigation districts—run from 320 to 640 acres, 
or even more. The provincial authorities, foreseeing the difficulties farmers 
would encounter in redeeming their bonds under such conditions, decided that 
the larger holdings should be split up, and in 192% a colonization branch was 
organized under the control of the Irrigation Council of Alberta. This branch 
will list the excess land holdings that should be disposed of by the farmers and 
will carry on a colonization campaign for the purpose of selling these lands and 
placing additional settlers on them. The practical effect of this effort will 
be watched with great interest. 

Since the Irrigation Districts Act was passed seven districts containing 
206,000 acres of irrigable land have been organized; six more containing 35,000 
irrigable acres are nearly ready for organization, while five additional projects 
containing a total of 552,000 irrigable acres are in various stages of preliminary 
organization. 

In Saskatchewan many small irrigation schemes are being operated, but no 
large co-operative projects have yet been developed. An Irrigation Districts 
Act very similar to that of Alberta was passed in 1920, but has not yet been 
used. One project has, however, been surveyed and an irrigation district is now 
being organized. The Act will therefore probably be brought into practical 
operation at an early date. 


Small Irrigation Projects —The construction of small individual projects is 
interesting many farmers whose lands can be irrigated by direct diversion from 
nearby streams in the semi-arid areas and the waters of some of these streams 
have been practically all appropriated. Some of these small projects have been 
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operated successfully for many years and there are at present 483 licensed or 
authorized schemes, while applications for 228 new schemes were recorded in 
1921, making a total of 711 small projects in operation or under construction 
under the supervision of the Reclamation Service. 


Water Users’ Associations—When the development of any large irrigation 
project or district is completed, the simplest and most satisfactory method of 
operation and maintenance will probably be by the formation of a number of 
water users’ associations, each consisting of the water users under one or more 
of the lateral ditches of the project. These local associations, by operating their 
own systems, can more satisfactorily serve their own requirements and greatly 
simplify the administration of the whole project. Owing to lack of complete 
settlement, the time has not yet arrived when these associations are really 
necessary, but four of them have been formed in the Lethbridge section of the 
Canadian Pacific Railway Company’s projects and are already proving their 
value. 


Irrigation Development Association—This organization, with headquarters 
at Lethbridge, was formed some years ago for the purpose of furthering the use 
of water, aiding in the organization of irrigation districts, and maintaining con- 
nections between the farmers and the Dominion and Provincial Governments. 
The association is still taking an active interest in irrigation development and 
during 1921 its executive committee presented the case of the farmers of southern 
Alberta before the International Joint Commission at its hearing in Lethbridge 
in September. 


IRRIGATION IN 1921 


During the year 220,000 acres were irrigated in the five large projects now in 
operation, a satisfactory feature of the season’s operations being the large amount 
of fall irrigation carried on. Construction work was started during the year and 
is being actively prosecuted on two more large projects, the Lethbridge Northern 
irrigation district with 105,000 and the United irrigation district. with 23,000 
irrigable acres. In the United district (south of the town of Macleod) a large 
proportion of the excavation work and hauling of material is being done by the 
farmers themselves in small contracts. This lends itself to cheap construction 
and provides work for men who have no crops of their own to harvest, besides 
keeping a considerable part of the outlay for construction in the district. 

The preliminary surveys for practically all projects—large or small—were 
made by the Reclamation Service in pursuance of the policy of the Federal 
Government that the surface water it controls shall be so allocated as to serve 
the public to the best advantage. In addition to the constructed schemes, 
surveys have been completed for thirteen other projects which have been found 
feasible and are now in different stages of organization. Surveys are now being 
carried on in six new projects and preliminary surveys were also made of several 
projects which were not found to be feasible or economical and were therefore 
abandoned. 


DUTIES OF THE RECLAMATION SERVICE 


It is the duty of the Irrigation Division of the Reclamation Service to 
administer the surface water supply (with the exception of water powers) in the 
Prairie Provinces. This is done under the provisions of the Irrigation Act and 
includes the use of water for domestic, municipal, industrial, irrigation, and other 
purposes. To administer the water supply so that the greatest benefit may 
result to the public is a heavy responsibility, and a large staff of engineers and 
helpers is needed to deal with the many different phases of the work. Because 


* 
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of the ever-increasing demands for irrigation the work has been growing heavier 
each year and the present year has been no exception. The work comprises:— 


1 Inspections and surveys of small schemes, new or in operation; 

2 Supervision of large projects under construction or in operation; 

3 Duty of water experiments and climatic studies; 

4 Soil surveys and experiments and seepage investigations; 

5 Plane-table and final surveys to complete some projects, and location, 
topographical, and reconnaissance surveys in connection with new pro- 
jects and the development of reservoir sites. 


These surveys and investigations 4 various kinds were carried on at a 
number of different points throughout southern and central Alberta and south- 
western Saskatchewan. Good progress was made during the season which ended 
in November, 1921, and during the winter months the engineers and some of the 
more skilled assistants were employed in the office preparing plans of work done 
in the field and making the necessary designs, studies, and cost estimates of the 
different projects. The following schedule shows the development of irrigation 
up to this date: — 

IRRIGATION DEVELOPMENT IN WESTERN CANADA 


1921 Operations 


Source of Area | Irrigable |———————__—__—_ Cost of Mileage 
Project supply of area No. of Area construction of 
tract water irri- up to canals 
users gated 1921 
acres acres acres 
Constructed and in operation— 
GaP re Westinisechores tenet oF Bowalveeeeenee 1,145,336] 218,980 875 33,618] $5,116,252 00 1,469 
(CEPSR YS Basis SeGs ce likeness IB OWal LVeen ieee 1,212,074 400 ,000 924 88,299} 10,924,738 00 2,500 
Nibertal Rye aslrre Coss wyceee |S St. Mary riv.... 434,509 130,000 865 75,550) 1,874,601 00 200 
Taber irrigation district... St. Mary riv:..: 30,365 17,244 160 10,352 272,000 00 72 
Under construction, partly in opera- 
tion— 
Canada Land & Irr. Co......... IB Gwatlyaeeee 452,482} 202,640 64 9,400} 6,473,207 00 355 
Under construction, not in opera- Estimated 
tion— cost 
Lethbridge N. irr. dist......... Oldman Whe PRL HOB UND seis cca Acallormouda ce 5,400,000 00 
United irr. dist.. Bell yriv vedo 61,195 23 :O00|ky: tenes |i see em ae 524,000 00 
Found by surveys to be feasible and 
economical (dist. organized) 
Macleod irr disteso: aan ace Waterton riv.... 108,603 495640. 22 tence ocelot eee eeaa te 2,060,000 00 
Medicine Hat K. irr. dist....... JROSs Cries 4,800 2 900|\frs estes SSS A menteetee 36,140 00 
Little Bow irr. dist. . Highwood riv. 11,490 Bip af fod ioe eels bara lie tiene Pees gf 74,250 00 
Found by surveys to be feasible 
(dist. not organized)— 
WyLemoreirrs Gistessee seen ene Bowitiveeeeeee 18,776 4-100) neato tere st ote 250,000 00 
Rivers owsirr. dist meee ieee CRIA. 8 ch GP 16,688 By 5 COD [Ec Die Sites dd crete tate 314,357 00 
New Westirre dishes... .reee. STD ORAL A 13,015 i O20) meee es eee eiee a mee 385,000 00 
Lethbridge S8.E. irr. proj....... Waterton, Belly, 
St. Mary, 
Milk rivs..... ahem UPL 7keillh « “SPORE eon cerns oollenaoeudod 15,800,000 00 
Robsart-Vidora proj............|Frenchman riv. 


and Belanger, 
Davis, Sucker 
and Fairwell 


crks eee 14,000 10000) S23 sees Re thee Seer 343,841 00 
Incompletely surveyed, believed 
feasible— 
Retlaw-Lomond irr. dist....... Bow and Old- 
mnie : Man Tivseeee 418,630 OOOO |ieecree crea secllitclcmee 2,500,000 00 
Championirrs distesseseeeee eee Highwood riv.. we 860 OO OOO NSS. eee hain hace ote oare Peete 
Crantiniconaisheeeees teens Watlowaor kc sesinc series: 47500 | Scan colon comes 260,000 00 
Beaver Cri prolate oneness Beaver cricanen | eae OF OOO ccs erecta ancestor eee 450,000 00 
Surveys commenced— 
N. Saskatchewan irr. proj..... N. Sask., Clear- 
water, Red 
Deer and Bat- 
tlerivs:.wie.- SB ADGA 00 |e CLS sh OE erst natete shore tile ia ecle Recerca ae ee 


; ( estimated ) 
Private schemes (483)— 


Small privateschomesse- essere asia eee ell ner eee LOD F397! cater cas COT nae ee ene aoe aa ene 
Prospective development— 

Co-operative: ste gee eae drt Biya npen ee Mer een mee 20) O00 Ne tecaeks rah tase Seen ee eee 

Small private schemes spss | tates ce ee eee 85; O00 | Set ceige tice | ce on eeeh oe | ina ae eee ee 
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WATERWAYS TREATY 


The “St. Mary and Milk River Case”, dealt with under the provisions of 
the Waterways Treaty, and to which reference has frequently been made in 
earlier reports, has apparently now been finally settled; at all events, it has 
advanced another stage toward final settlement. 

Provision is made in article VI of the Waterways Treaty between Great 
Britain and the United States for the division of the waters of the St. Mary 
and Milk rivers, and their tributaries in the state of Montana and in the prov- 
inces of Alberta and Saskatchewan, ketween Canada and the United States in 
such manner as to recognize to some extent the prior appropriations from these 
streams in the respective countries, and to ensure approximately equal division 
of the waters, it being stipulated, however, that more water may be taken by 
one country from one stream and less from another, without, however, affecting 
the substantially equal division of the total flow. The case was first considered 
officially by the International Joint Commission at a public hearing at St. Paul, 
Minnesota, in May, 1915, at which all the interested parties were represented and 
considerable evidence was taken. This was followed by arguments by counsel, 
and later by the filing of written briefs. Again, in May, 1917, a further hearing 
was held at Detroit, Michigan, where additional arguments were submitted by 
counsel and, still later, final arguments were heard at a meeting of the com- 
mission held in Ottawa in May. 1920. 

In the meantime and pending the issuance of a definite order, it became 
necessary to provide for some method of dividing the waters of these streams so 
that irrigation development might proceed without serious hindrance. ‘There- 
fore, on May 24, 1918, the commission issued an interim order describing in con- 
siderable detail the methods to be followed by the designated representatives of 
the United States and Canada, respectively, in measuring and apportioning the 
waters of these streams and their tributaries during the irrigation season of that 
year. This order was found to be satisfactory as a temporary expedient. It 
was therefore renewed by the commission on April 3, 1919, April 7, 1920, and 
April 6, 1921, in substantially the same terms. 

Under these interim orders the Reclamation officers of Canada and the United 
States continued their measurements of stream flow and apportioned the waters 
as was found necessary from time to time. No serious difficulties were 
encountered, but it soon became apparent that no considerable development of 
irrigation would be possible in either country until the commission made some 
final order defining the proportion of stream flow that would be permanently 
assigned to each country. This was particularly the case in southern Alberta, 
where surveys carried on by the Canadian Reclamation Service had demonstrated 
the feasibility of irrigating a considerable additional area of land by the utili- 
zation of all the available stream flow and the conservation of flood flow where- 
ever possible. It was felt that the actual construction of works of any magnitude 
would be inadvisable pending a final decision by the commission. 

In September, 1921, the commission held further hearings at Chinook, 
Montana, and at Lethbridge, Alberta, for the purpose, primarily, of giving the 
_ locally interested persons an opportunity of presenting their views directly to 
the commission and to place the commission in possession of any facts which 
might not have been clearly brought out at any of the earlier hearings or by any 
of the arguments submitted by counsel. 

Following these hearings the commission at its next regular meeting at 
Ottawa on October 4, 1921, gave an order which for all practical purposes may 
be regarded as an interpretation of certain alleged ambiguities in article VI of 
the treaty, and as a final order apportioning the flow of these streams between the 

United States and Canada, respectively. 
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On October 6, 1921, the commission made a further order or recommendation 
addressed to the Governments of the United States and Canada _ jointly. 
Realizing that the control of flood water is the crux of the situation, in so far as 
irrigation development in southern Alberta, southwestern Saskatchewan, and 
northern Montana is concerned—in so far as this development is dependent 
upon the waters of the St. Mary and Milk rivers and their tributaries—the 
commission recommended that the United States and Canada should jointly 
construct a reservoir for the control of flood waters at St. Mary lakes, in the 
state of Montana: that the United States should construct the Chain of Lakes 
reservoir in the Milk River valley below the point where Milk river crosses the 
international boundary for the last time—this for the more effective control of 
the flood waters of that stream; and that Canada should construct a reservoir in 
Verdigris coulee in southeastern Alberta, where it is possible to conserve waters 
diverted either from the St. Mary or the Milk river. The commission further 
recommended that these reservoirs, when constructed, should be maintained and 
operated under its control so as to ensure the most beneficial use possible of the 
waters. 

No action has as yet been taken by either Government to carry these recom- 
mendations of the commission into practical effect. It will probably be necessary, 
before any definite action is taken, to have an investigation made by the 
engineers of the respective countries, either severally or conjointly, to determine 
the feasibility, the practical effect, and the cost of carrying the recommendations 
of the commission into effect. The recommendations are believed to be entirely 
practicable from an engineering point of view. The questions to be studied 
have, therefore, largely to do with the size of the several reservoirs, their approxi- 
mate cost, the manner in which that cost shall be shared—in so far as inter- 
national co-operation has been recommended—and the manner in which the 
stored water shall be apportioned to the two countries, respectively. 


DRAINAGE 


The investigation of reclamation projects during the 1921-22 season by the 
engineers of the Drainage Division of the Reclamation Service has resulted in 
the addition of three more projects initiated by the Government to the eleven 
previously investigated and recommended as feasible and in the public interest, 
making a total area of approximately 220,000 acres of swamp and submerged 
lands that can be economically drained and made available for settlement. 
While the reclamation of this area would provide accommodation for no less 
than two thousand families, there would be a further and far-reaching benefit in 
the greater consolidation of the present scattered and uneconomic form of 
settlement in the vicinity of the projects, in making possible the construction of 
roads to reach many good farming districts at present unapproachable, thus 
forming the nuclei of extensive farming communities. The cost of the reclama- 
tion works, according to estimates of the engineers, would be more than 
reimbursed by the sale of the Crown lands and the assessments on the privately 
owned lands benefited. 

These recommended reclamation projects embrace principally such lands as 
experiment and experience have shown to be the most readily available for 
agriculture and the growing of hay. Lands requiring considerable expense in 
clearing of timber, moss, and reeds have been avoided for the present in favour 
of those more nearly ready for the plough or the growing of hay, except in cases 
where such clearing is only required on a small proportion of the project. 

In addition to the investigation of the above projects, which have been 
recommended for construction by the Federal Government, surveys of the 
extensive swamp lands known as the Carrot River Triangle were commenced 
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in the spring of 1921 and carried on vigorously until far into the winter. This 
tract lies between the Saskatchewan and Carrot rivers in Saskatchewan and 
Manitoba and has an area approximating 1,100 square miles. It lies in the 
direct route of the proposed railway running from Melfort in Saskatchewan to 
Pas in Manitoba, which when built would connect the grain belts of Saskatche- 
wan and Alberta with the Hudson Bay railway and Port Nelson. Should this 
project prove feasible, its reclamation would ensure revenue for the railway and 
the railway would provide the needed transportation facilities for the farming 
community. Another season’s work is required to complete the surveys and 
investigations, which on account of the difficulty of penetrating the swamps 
during the open season will probably be again carried on through part of the 
winter. 

Three other projects, initiated by the Federal Government under part 4 of 
the Drainage Regulations, were investigated but not recommended for reclama- 
tion on account of the high cost of construction, the prevalence of deep moss 
muskegs, the poverty of the soil, or on account of their containing upwards of 
fifty per cent of privately owned lands and thus coming under the provisions of 
part 3 of the Drainage Regulations which contemplate the initiation of the work 
upon petition of the landowners under provincial laws. 

Many applications for private drainage schemes under part 1 of the 
Regulations were received, but when it became known that the minimum price 
of Crown lands had been increased from one dollar to five dollars per acre, while. 
the area that might be sold to any one applicant was reduced from 1,280 to 320 
acres, many withdrew their applications and others who allowed their appli- 
cations to stand did so under protest. Twenty-five new applications of this 
class were dealt with and twenty-six inspections were made of those already 
under way. 

The construction of the Waterhen Lake drainage project, initiated by the 
Government, was commenced in May and the work of excavation was con 
tinued throughout the season until the freeze-up in November. Approximately 
seventy per cent of the excavation was completed. The water of the lake will 
be let off about midsummer of 1922 and as soon as the lake bed and the marsh 
dry sufficiently to permit the construction of the bridges, culverts, and small 
laterals this work will be proceeded with, but it is, expected that some of the 
mmor details will not be completed in 1922. 

Difficult problems are being encountered in many projects regarding the 
treatment of various classes of swamp lands after the water has been drained off. 
Various methods of clearing the land of superfluous accumulations of undecom- 
posed vegetable matter and supplanting coarse wild grasses of low food value 
by the more valuable cultivated grasses are being adopted by owners of private 
drainage schemes. While these methods and the results are being carefully 
noted, it is obviously of the utmost importance and in the public interest that 
practical experiments should be carried out by the department along scientific 
lines. The application of artificial and barnyard manures on an extensive scale 
is quite out of the question in newly settled districts and lands requiring such 
treatment for their reclamation are for the present being passed over, but 
experiments of the kind recommended may indicate other practical methods of 
treatment. 

Profitable cultivation of the dry belt in the southern parts of the Prairie 
Provinces is dependent upon irrigation, and although only a small percentage of 
the area can be irrigated these favoured areas can be made to produce marvellous 
crops and to pay a good return on the capital invested. There will, however, 
always be extensive tracts of unreclaimed land in the dry belt because of scanty 
water supply and the unsuitability of some land for irrigation. The northern 
parts, on the other hand, enjoying a greater amount of rainfall, will contain only 
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a comparatively small percentage of uncultivable lands after the swamp lands 
have been drained and the timbered areas cleared. While the actually irrigated 
lands of the south may be more intensively productive, profitable farming lands 
will be more widespread and general throughout the north, following in the wake 
of drainage. 


In the following pages will be found reports from the Acting Commissioner 
of Irrigation and from the Supervising Hydraulic Engineer, describing 1 some 
detail the work carried out under their immediate supervision during the past 
year. 


REPORT ON IRRIGATION SURVEYS AND INSPECTIONS FOR 
THE YEAR ENDED MARCH 31, 1922 


By V. Meer, A.M.E.I.C., Acting CoMMISSIONER OF IRRIGATION AND 


CHIEF ENGINEER 


This report contains a summary of the detailed reports of the several 
engineers in charge of the more important irrigation surveys and inspections. 
The original reports are on file in the offices of the Reclamation Service at 
Calgary and Ottawa, and as far as possible the complete information which 
these contain will be made available to those interested in any particular feature 
of the work. 


GENERAL 


During the past year a considerable portion of southern Alberta again 
suffered from drought, making the fifth year in succession of less than normal 
rainfall. As a consequence there has been an increasing demand for irrigation 
and the construction of works to serve large tracts of land on which dry farming 
methods have not proved successful. A total of 228 applications for water 
rights was filed, which is greatly in excess of the records for any previous year. 


RELATION OF WHEAT YIELD TO RAINFALL 


The graphs on the accompanying pages show the general trend of rainfall 
and its relation to wheat yields over a long period of years. Unfortunately, 
the records of wheat yields are not as complete as the rainfall records, but thev 
are extensive enough to show fairly conclusively that there are no definite 
cycles of either good or bad years. The old adage of “‘ Seven dry years and seven 
wet years,” is entirely disproved. The diagram of the Calgary district covers a 
period of thirty-seven years and it is apparent that there were fourteen years in 
which the rainfall of the growing season (April to August) and of September and 
October of the previous year was less than ten inches, and yet these were by 
no means years of crop failure. The yield in 1917, for instance, was 25-59 
bushels per acre, with a rainfall only just over eight inches. In 1909 the rainfall 
was only 9-4 inches but the yield was 25-18 bushels. Crop failure is not neces- 
sarily due solely to insufficient rainfall in any one year; the seasonal distri- 
bution of the rainfall and the effect of preceding years of drought are important 
contributing factors. Surplus soil moisture is carried over from one year to: 
another in normal years and is supplemented yearly by the seasonal precipita- 
tion. From this diagram it is apparent that the period 1917-21 inclusive, has 
been the driest cycle of the thirty-seven years under review. It may, therefore, 
be assumed, without undue optimism, that a series of more favourable years may 
now be expected. 
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The diagram for Medicine Hat district also shows that the soil moisture 
carried over from the years of ample precipitation is an important factor in 
the yields of subsequent years. For example, with 15-57 inches of rainfall 
in 1916 a yield of 24-57 bushels was obtained, and in 1917, although the rainfall 
was only 5-76 inches, a yield of 17-02 bushels was harvested. The diagram 
shows clearly the diminishing yields subsequently obtained during a series of 
years of inadequate precipitation when no moisture was carried over in the 
soil. 

The Lethbridge district diagram covers a period of twenty years rainfall 
records, but only seventeen with crop yield relationship. From a study of this 
diagram, it will be apparent that the last four years constitute the longest 
consecutive period of subnormal precipitation. An increase in rainfall may, 
therefore, reasonably be expected for the next few years. 

From the Edmonton district diagram, it will be noticed that during the 
past twenty-five years the precipitation for the period affecting crop growth 
only went below ten inches on three occasions, viz., 1898, 1910, and 1919. 
In this district there was sufficient moisture carried over in the soil to produce 
a 21-55 bushel crop-in 1910 and a 29-97 bushel crop in 1919. 

The studies in connection with these diagrams would have been incomplete 
without the aid of the report on “The Temperature and Precipitation of Alberta, 
Saskatchewan and Manitoba,” by A. J. Connor, M.A. published under the 
direction of the Director of Meteorological Service at Toronto. 

The value of rainfall and temperature records in connection with the 
development of the farm lands of the West cannot be over-emphasized and 
the number of stations could with advantage be considerably increased. The 
southern portions of the provinces of Alberta, Saskatchewan and Manitoba, 
which have suffered from drought during the past few years, are badly in 
need of additional meteorological stations. 


ORGANIZATION 


The organization of the staff was similar to last year except that a larger 
proportion was employed in the office to complete the immense amount of 
detail work in connection with the design and estimates for the proposed Leth- 
bridge Southeast project. 


WATER ADMINISTRATION 


Increasing Demand for Water Rights——From the enactment of the Irriga- 
tion Act in 1894 to the end of the 1917 applications for water rights were filed 
with the Commissioner of Irrigation at an average rate of seventy per annum. 
The urgent demand for irrigation within the last few years has had a very 
ber se effect on the work of this office as shown by the number of applications 

ed, thus: 
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The cumulative result of this increasing and sustained demand for water 
rights has fully demonstrated the wisdom of steps which were taken in 1915 
to devise a standard method of controlling diversions on an equitable basis 
before water supply conditions reached a critical stage. The revision of 
existing water rights on this basis is a continuous process. Each new appropria- 
tion tends to enhance the value cf old priorities which must be fully protected in 

54354—23 ; 
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considering the proposals of new applicants. The total number of appropria- 
tions filed up to the end of 1921 was as follows:— 


Licetsed?, . hy oo re 2 ee ee ee 
Permits ets, ha 5 Ee ee en eS 
Aathorisatians oh A ee oe: ae ene 11) 
Schemes under investigation... .. .. ..... .. .. 409 
—— 1,464 
Cancellations... 2.2... Ses ae a ee oe 798 
TOT ee eS eater Pa oie) ties iene ear aaen ay, 


The five largest filings represent a total irrigable area of 1,065,000 acres. 
The issue of authorizations is now proceeding at a rate much in excess of pre- 
vious records. 


Water Administration Maps.—Seventy-one maps have now been completed 
and thirty-one draft sheets are in process of compilation. These maps are 
an essential part of the records and must be kept up to date, to show graphically 
the standing and progress of each irrigation or water supply project. 


Standard Period.—In order to secure consistency in estimates of run-off 
it has been decided to tentatively adopt the period 1911 to 1920 inclusive 
as a standard decade. The assumption that this period will give a true normal 
is based on a comparison with long term precipitation records at Calgary, 
Medicine Hat, Edmonton, Qu’Appelle, Grenfell and Swift Current. The general 
averages for Alberta and Saskatchewan respectively show that the average pre- 
cipitation for the standard decade is essentially the same as that for the full 
periods available, ranging from thirty-five to thirty-eight years. As far as 
practicable, estimates of water supply will be made from hydrometric records 
for the standard period or correlated with similar records covering this period. 
This procedure will not obviate the necessity for continuing existing gauging 
stations but will facilitate comparative studies and simplify future adjust- 
ments if they are found to be necessary. It is a coincidence that this particular 
decade appears to correspond more closely than the past twenty years with the 
assumed true normal over thirty years. A large proportion of the hydro- 
metric records are available from 1911 and, speaking generally, it may be stated 
that the year 1920 approximates fairly closely to the general average for the 
total run-off in most localities. 

The discovery of these relationships has removed one of the principal diffi- 
culties encountered in preparing the run-off maps referred to in the last 
report. 


License Fees—A uniform charge of $10 has heretofore been made on the 
issue of all water licenses irrespective of the quantity of water granted, but in 
order to cover the cost of the clerical work involved in dealing with licenses for 
large projects the regulations have been amended to increase the charge for all 
srants requiring more than 1,500 acre-feet of water. The fee for a license to 
divert up to two acre-feet for domestic purposes has been reduced to $5. Indi- 
vidual users under the larger projects hold their water rights by virtue of water 
agreements recorded and filed with the Commissioner of Irrigation. The regis- 
tration fee is twenty-five cents for each record whether filing, transfer, or can- 
cellation. The fee for a temporary permit under Section 20-F of the Irrigation 
Act is $5 and for the transfer of an ordinary water right, $3. The value of any 
water right is, of course, much in excess of the fee charged, but the cost of inves- 
tigational work is properly chargeable to the community at large, as the devel- 
opment of irrigated areas increases the value of surrounding lands and promotes 
the general prosperity of any locality or district where irrigation 1s practised. 
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Duty of Water-—As a development from the earlier practice of a uniform 
duty, many grants are now being made according to estimates of the quantity 
which can be applied to beneficial use. The principle is obviously sound, but 
considerable discretion and knowledge of local conditions is necessary to deter- 
mine the precise quantity of water available and required in particular cases. 
It has been found that three classes of rights are all that is necessary, viz., those 
based on depths of eighteen inches (the legal duty), twelve inches and eight 
inches respectively. Other things being equal, it is usual to allow eight inches 
for flood rights, twelve inches when both high and flood water are available and 
eighteen inches depth when water is normally available at all stages. 


Climatic Studies—In determining an appropriate duty of water for any 
particular scheme it is necessary to know the average precipitation for the year 
and for the growing season, as well as the monthly temperatures which indicate 
the period when water can be applied most beneficially. These investigations 
have been very much facilitated by the publication of a report already referred 
to, on “The Temperature and Precipitation of Alberta, Saskatchewan and Mani- 
toba.” This report contains a valuable series of maps based on correlated 
records for a thirty-year period and is in constant reference for study purposes. 


Soil Investigation—tThe questions of soil texture and composition are 
closely associated with the granting of water rights, as a porous soil needs more 
water than an impervious clay, and whenever alkali occurs within a few feet of 
the surface it is necessary to strictly limit the application of water. Since 1914 
chemical and electrical tests of alkali soils have been systematically made. 
Operations during 1921 included the taking and testing of 633 “soil groups,” as 
compared with a total of 1,516 such groups during the previous seven years. 
Each group comprises four specimens taken at regular depths down to five feet. 
Sound judgment is necessary to decide where each group should be located and 
to interpret the results of the analysis. Four electrolytic “bridges” are in field 
use for this work and have given excellent service. 

Adjudication of Water Rights—Section 46 of the Irrigation Act provides 
as follows: 


1. When any licensee abandons or ceases to use or wastes any water 
to which his license entitles him and any charge of such abandonment 
or ceasing to use or wasting water is made to the Minister such charge 
may be inquired into by him or by any person or officer appointed by 
him for that purpose. ? 

2. The Minister, if he deems just and proper, may by order declare 
a forfeiture of the license and the license so ordered or declared to be for- 
feited shall be cancelled and shall cease and determine. 61 V., c. 35, s. 33. 


It is known that certain licensees who have been granted the right to irri- 
gate considerable areas have not fully developed their works and are not using 
them to full advantage. While no official action has yet been taken towards 
partial cancellation of the water rights of such licensees, their operations are 
being closely observed and studied, so that we may be in a position to make 
appropriate recommendations when the need arises. In case any partially used 
rights should prevent the further appropriation of water, or in the event of 
charges of non-use being made to the minister, it will be necessary to hold inves- 
tigations or adjudications under the above section and to reduce the grants to 
conform to the use that is being made of them. 


Economic Duty—In cases where the available water supply is inadequate 
to irrigate the entire area of irrigable land it is necessarv to consider the most 
economical! depth to be applied. 
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Recent experiments at Brooks and elsewhere indicate that soil of high fer- 
tility requires a comparatively small depth of water to produce the best crop 
yields. However, as the quantities stated in licenses are the limits of legal diver- 
sion and the present regulations only recognize “beneficial use” it is necessary 
to proceed with considerable caution before recommending any further changes 
in the established practice of granting water rights. The present trend of 
thought amongst irrigationists is towards the full recognition of an economic 
duty and the available records are being very carefully studied to determine to 
what extent and in what manner this view can be officially recognized in the 
granting of future water rights and the revision of existing grants with special 
reference to vested interests. 


Watermasters——The watermaster for the Cypress Hills district made his 
annual inspection of Battle creek during the critical period in July 1921 and 
controlled the diversions in co-operation with the irrigators in this locality. Ow- 
ing to several complaints of water shortage in the Cardston district it was neces- 
sary for the inspecting engineer for that district to promptly investigate these 
cases and he has since been authorized to act as a watermaster for the portion 
of the Oldman River Drainage Basin within this district. The large number 
of authorizations now being issued will doubtless necessitate the further extension 
of this service at an early date. Very complete instructions have been prepared 
for the guidance of watermasters in enforcing the law, but it has so far been 
unnecessary in any case to take legal proceedings under the Irrigation Act or 
regulations. Prompt action is essential in disputes over the use of water, and the 
rulings of our officers have been accepted without demur as soon as the re- 
quirements of the department have been explained to those in default. 

The number of inspections required annually is increasing from year to 
year. <A large proportion of the inspections last season had to do with new 
applications involving a considerable number of surveys and plans. The inspec- 
tions required in connection with new applications are, as a rule, given preference 
and this at times necessitates neglecting some of the older projects already in 
operation. Last year in one or two of the districts it was found almost impos- 
sible to keep up with the new work. In this connection it must be borne in mind 
that the conditions of water supply are becoming critical in many drainage 
basins and that field investigations are becoming more exacting. 

The annual inspection of operating schemes is to the mutual advantage of 
the department and the irrigators. The irrigators receive the benefit of the 
inspecting engineers’ advice and co-operation, the engineers add to their fund 
of irrigation engineering knowledge and thus better fit themselves to judge of 
the relative merits of the various methods of construction and operation. 

On many streams all the low water and in some cases all the high water has 
been fully appropriated, although the records may show a considerable amount 
still available during the short period of flood flow. New applications on streams 
where these conditions obtain, are often difficult to deal with as prior licensees 
are apprehensive of impairment of their rights should such applications be 
granted. These conditions call for increasing vigilance on the part of the inspect- 
ing engineers to ensure that licensees on critical streams confine their diversion 
operations strictly in accordance with their grants. 

District Offices—Two district offices were established last season for the 
use and convenience of district engineers and the public, one at Medicine Hat 
and one at Lethbridge. This arrangement has proved very satisfactory and 
these offices will be maintained next season. 

Domestic Water Supplies —The riparian right of a land owner permits the 
free use of water for domestic and stock-watering purposes, but does not include 
the right of diversion. If water is to be diverted by means of a dam, flume, 
pipe, ditch, channel or other means requiring the construction of works, such 
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diversion can only be legalized by securing authority therefor under the Irriga- 
tion Act. This applies to the numerous small reservoirs built by settlers to 
impound water from the spring run-off. 

The inspecting engineers therefore advise settlers who have constructed such 
reservoirs to secure rights under the Irrigation Act, and explain to them that 
although in most cases the existence of the reservoir may not at the moment 
interfere with other rights, there is always the possibility of new-comers filing 
applications for the right to divert and store above or below them—which, if 
granted, might entirely deprive them of their usual supply of stored water and of 
the legal right of obtaining such water in future. An estimate of the cost of 
filing such memorials and plans is generally given at this time together with 
an outline of the procedure to be followed. In most cases the total cost does 
not exceed $15, i.e., $5 for license and $10 for survey and plans. Advertising 
is as a rule waived, and the filing of plans may also be waived at the discre- 
tion of the minister. 


Municipal Water Consumption.—Records of the average daily water con- 
sumption in imperial gallons for the principal towns and cities of Alberta and 
Saskatchewan have been tabulated for the years 1915-1921. 

The city of Calgary has been omitted as the records were not available. The 
town of Carmangay has also been omitted for the year 1921 as the water supply 
system there has been inoperative for a portion of the year, due to the failure 
of their dam in Little Bow river. The average daily water consumption for all 
purposes is available for the city of Prince Albert for the year 1921 only. 
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EAST CYPRESS HILLS DISTRICT 


The boundaries of this district as altered at the beginning of 1921 include 
all that portion of Saskatchewan lying south of township 17 and west of range 
11. Mr. M. H. French, A.M.E.I.C. was again in charge of this district. The 
season’s work comprised 168 actual working days between May 5 and November 
21. Sixty-eight inspections, twenty-nine surveys, twenty-nine stream gaugings 
and thirty-seven miles of traverse were made. Data were gathered regarding 
three domestic water supplies. 

The regular inspection work comprised only a portion of Mr. French’s 
duties. All right-of-way surveys in the several inspection districts were made 
by him; he also acted as watermaster for this district and made several special 
investigations not included in the regular programme of inspections, one of these 
being a reconnaissance of the Maple Creek valley to obtain information pre- 
paratory to the detailed survey later carried out by Mr. Hawkins’ party. 


Mr. French comments briefly on this investigation as follows:— 


“The very heavy alkali nature of the soil of the proposed Maple Creek 
project precludes all hope of any material immediate development. More 
definite information of the effect of irrigation water upon the productivity of this 
soil is necessary before the construction of irrigation works would be justified. 
Steps are being taken to obtain this information, but several years must elapse 
before it will be complete and available for use. 

There are one or two reservoir sites surveyed by Mr. Hawkins which will 
probably be inexpensive to construct. The material benefits that will result 
from the midsummer applications of stored water are so evident that some 
steps towards utilizing these reservoirs may be expected soon. The matter has 
been discussed with several irrigators in the valley who appeared favourably 
disposed towards storage. The greatest obstacles to immediate action are lack 
of leadership, extensive land holdings, large outside interests and dearth of ready 
cash. The last has been further aggravated by the drop in prices of agricultural 
products.” 


Mr. French also made a hurried reconnaissance of the Johnstone Lake 
Drainage Basin with a view to obtaining a general idea of the need and possi- 
bilities of irrigation in that district. The following extract from his report 
summarizes the conclusions reached as a result of this investigation:— 


“Considerable valley land can be served by spring flooding, but the 
limited storage facilities will be a handicap to any extensive irrigation 
development. The valley soil is very heavy and retentive of moisture 
and produces excellent crops with moderate rainfall. The need of irriga- 
tion for grain is not sufficiently urgent to warrant a high expenditure per 
acre for works. However, there appear to be several places where flood 
irrigation might be justified and there is one small reservoir site in the 
valley of Wood river, just south of Gravelbourg, that seems quite promis- 
ing. No one interviewed seemed interested in irrigation or felt any great. 
need for it. The district about Gravelbourg appeared prosperous in spite 
of one of two bad years. In view of these conditions in that vicinity and 
the great demand for assistance in the drought stricken areas of the 
extreme southwestern portion of Saskatchewan and southern Alberta, 
it would be advisable to defer further investigation in the Lake Johnstone 
district and to concentrate on the more needy districts.” 


Mr. French also gave general supervision to surveys and investigations 
made during the year by Mr. Hawkins and party in connection with the proposed 
Robsart-Vidora irrigation district. The office studies of this project were 
completed during the winter and a detailed report submitted. 
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CYPRESS HILLS DISTRICT—-WEST 


The boundaries of this district were altered at the beginning of 1921, its 
new limits being the 4th meridian on the east, the west boundary of range 16 on 
the west, the north boundary of township 16 on the north and the international 
boundary on the south. 

Mr. C. H. Moore was again in charge of this district. Prior to the opening 
of the field season for inspection work, his services were loaned to the Dominion 
Water Power Branch for the collection of early run-off data in that portion of 
his inspection district in the vicinity of Pakowki lake. He was engaged on this 
hydrometric work from early in March to May 7, when his inspection work 
began. ‘The last sixteen days of the field season were spent in further investiga- 
tion of the proposed amended Medicine Hat Southern and Medicine Hat Eastern 
irrigation districts. The season’s work comprised 164 actual working days 
between May 7 and December 12, during which 124 inspections and 41 surveys 
were made. Information concerning 7 wells and 8 domestic water supply 
schemes was obtained. 

The following extracts from Mr. Moore’s report are of interest:— 


“The past year was the fifth successive dry year and farmers now 
realize the advantages of irrigation. Consequently wherever they believe | 
any water is available for use they apply for it. Several applications 
have been made for permission to divert water from coulees whose sole 
supply is derived from drifted snow, and a number of applications have 
been received for the diversion of water from streams whose flow has 
already been fully appropriated. 

“The number of authorizations granted in this district was small. 
The only perennial streams in the district are the Milk and South 
Saskatchewan rivers. Diversions from either source are usually effected 
by pumping and generally involve comparatively large expenditures. 
Practically all the flow of the other streams has been appropriated, especi- 
ally in the southern portion of the district. Most of the licensed schemes 
have been maintained in good repair and wood structures are in some 
cases being replaced by concrete. 

‘Direct’ diversion schemes were operated from the last week in 
March until there was no more water to divert, which in most cases was 
the middle of May. From such irrigations alfalfa yielded an average of 
two tons, blue joint hay one ton, and wheat seventeen bushels per acre. 
On dry land there was no yield from alfalfa or blue joint hay, while wheat 
produced an average of four bushels per acre. With the exception of the 
higher portion of the Cypress hills and an odd small area in other parts 
of the district, farming on dry land did not pay during the past season. 
Large areas of grain were destroyed by cutworms and much of that sur- 
wayne this pest was killed by the hot winds which commenced about 

une 22. 

“In this district the standard eighteen-inch duty of water cannot 
be beneficially applied in the short time during which water is available. 
Until recently all grants for irrigation purposes were made at the full 
legal duty, and although it may be possible to use only a part of this 
amount beneficially the whole of it is registered against the stream and 
that portion which by virtue of conditions cannot be applied is theoretic- 
ally not available for grant to future applicants. The regulations now 
permit of making grants at increased duties when the conditions justify 
such action.” 

“In this district the standard eighteen-inch duty of water cannot be 
beneficially applied in the short time during which water is available. Until 
recently all grants for irrigation purposes were made at the full legal 


RECLAMATION SERVICE 21 


duty, and although it may be possible to use only a part of this amount 
beneficially the whole of it is registered against the stream and that 
portion which by virtue of conditions cannot be applied is theoretically 
not available for grant to future applicants. The regulations now 
permit of making grants at increased duties when the conditions justify 
such action.’ 


CARDSTON DISTRICT 


In the spring of 1921 this district was altered to comprise that portion of the 
province of Alberta lying west of range 16 and south of township.17. This 
change and reduction in area was necessitated by the great increase in the volume 
of inspection work during the past few years. 

Mr. W. Wotherspoon, A.M.E.I.C., was in charge of the district. The 
season’s work comprised 167 actual working days between May 21 and Novem- 
ber 19, during which 119 inspections, 44 surveys and 46 miles of traverse were 
made. 

In order to arrive at the total number of inspections made in the entire dis- 
trict, there must be added 16 made by Mr. J. E. Jaffary and 86 by Mr. R. 8S. B. 
Lillico. Thirty-five of the latter were separate investigations of individual 
pumping schemes in connection with the Little Bow irrigation district. The 
remaining 51 made by Mr. Lillico were applications in the neighbourhood of 
Lethbridge which were somewhat isolated from the bulk of the other inspec- 
tions in the district. The number of inspections made in this district in 1921 
therefore totals 221. 

Most of the irrigation projects in this district are in the foothills, which 
is essentially a stock-raising country, and the bulk of the irrigable land is 
devoted to the growing of fodder crops. Those projects which were in efficient 
operation used water to good advantage last season. 

Interesting points brought out in Mr. Wotherspoon’s report are contained 
in the following extracts :— 


“Full benefit has in many cases not been obtained by irrigators 
owing to the delay in operation until the season is too far advanced and 
the creeks have become too low to enable a full water supply to be 
diverted. During recent years, on many streams, the duration of flow 
sufficient for irrigation has been short and it is important that irrigators 
should remain on their farms and make full use of their ditches early in 
the season when water is usually available. 

“An instance of this was noticed where one ditch serves two irri- 
gators. One irrigator was away from home during the month of June, 
1921, and made no use of the available supply. The other used water 
during fourteen days in June with splendid results. When the absentee 
returned to his farm, early in July, the water in the creek was too low for 
irrigation and consequently his hay crop was a failure. This man now 
realizes the mistake he made, as he stated that ‘for every $5 I made by 
working while away from home I have lost $50 by not being at home 
to make use of my ditch during June.’ ” 


SPECIAL INSPECTIONS—ALBERTA DISTRICT 


The boundaries of this district were somewhat changed from previous years 
and now include all of the province of Alberta north of township 16. Mr. F. R. 
Burfield, A.M.E.I.C., was again in charge of this district. The season’s work 
comprised 182 actual working days between May 4 and December 16 during 
which 80 inspections and 25 surveys were made. 

In his report Mr. Burfield, discussing the attitude of the irrigators resident in 
his district, points out the significance of the personal element as being the 
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preponderating factor in the success or failure of irrigation projects. He also 
discusses the manufacture and installation of suitable pumping machinery. Ex- 
tracts from his report dealing with this matter are quoted hereunder:— 


“There appears to be an opportunity for manufacturers to put on 
the market a type of centrifugal pump more suitable for irrigation pur- 
poses than any of the stock types at present offered for sale. Many of 
these, as far as can be ascertained, reach their maximum efficiency for 
normal delivery at a lift of over fifty feet, which is about the extreme 
limit of economical pumping for irrigation. To obtain the maximum 
efficiency of these pumps for heads of thirty feet or less it is necessary to 
run them slowly; with the result that a much reduced discharge is 
obtained; for this reason it is often desirable to use a larger pump to: 
deliver a specified quantity of water against a low head than is needed 
against a higher one. This increases the capital cost, the great stumbling 
block in the way of prospective irrigators. ; 

‘Applications for irrigation rights have shown a tendency during the 
past season to extend somewhat beyond the limits of the dry belt. In 
this connection it is interesting to note that of all the operating projects 
visited last season the one found in the most efficient condition was out- 
side of the semi-arid area, in the vicinity of Sedgewick, Alberta.” 


SPECIAL INSPECTIONS,—-SASKATCHEWAN DISTRICT 


By a rearrangement of the district boundaries inaugurated at the beginning 
of 1921 this district now comprises all the province of Saskatchewan exclusive 
of the East Cypress Hills district. The projects are rather widely scattered, 
being for the most part industrial supplies for railway companies and domestic 
applications. The inspection work was carried out by Mr. J. E. Jaffary by 
train and livery. 

The field season extended from April 24 to October 30. In addition 
to this, two special trips were made in December in connection with inspections 
for ice cutting permits. The season’s work comprised 122 days in the field; 
a total of 75 inspections and 9 surveys were made. 

The following extracts from Mr. Jaffary’s report are of interest:— 


“The applications in the Saskatchewan Special Inspections district. 
are, for the most part, made by railway companies, for industrial water 
supplies. The water supply in many parts of the district is precarious 
and any schemes whereby water is impounded in coulees, or reserved 
from springs for use of those in the vicinity should be encouraged. Pre- 
caution must be exercised when water is to be used for household pur- 
poses, aS in some cases much of the run-off stored comes from rather 
contaminated sources. 

“The Provincial Government is actively interested in the water 
supply in these districts, as is evidenced by the numerous applications 
being made for reserving the water of springs and the assistance given 
to municipalities and larger districts. An example of the latter is the 
formation of the Saskatchewan Water Supply Commission for the purpose 
of investigating the possibilities of bringing water from the South Sask- 
atchewan river to serve, in addition to the cities of Moose Jaw and Regina, 
the rural communities along the route of a proposed pipe line. While the 
votes of the rural population defeated this measure last year, it is. still 
a very live question in the areas affected and will doubtless be reintroduced 
at some later date. | 

“The irrigation projects are not numerous due perhaps to the fact 
that the southern part of the province is blest with a good supply of water, 
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and also that it has enjoyed fair crops in the dry years and has not had 
to look to irrigation methods for moisture. The very hot winds that do so 
much damage in southern Alberta are not encountered to the same degree 
in this district and sufficient moisture is usually available for crop needs. 
Irrigation works for forage crops are the only ones in operation.” 


CANADIAN PACIFIC RAILWAY COMPANY’S IRRIGATION PROJECTS 


Western Section—The Western Section of the Canadian Pacific Railway 
Company’s Bow Valley irrigation project includes about 1,000,000 acres of 
land of which 218,980 acres are classified as irrigable. To serve this area 
1,469 miles of canals have been constructed. During the year an unusually 
large programme of maintenance and betterment work was carried out; 813 
structures were entirely rebuilt and 573 were re-conditioned. This work was 
done mostly on timber structures which had been in service from ten to fifteen 
years. 

The company now has in use in this section six “D.N.R.” excavators, or 
ditch cleaning machines. These are mechanically operated and clean out ditches 
up to eight feet in bed width while the water is running and without interfering 
in any way with the operation of the system. 

Approximately ninety per cent of the land in this section has been sold and 
most of the settlers are now well established with substantial buildings and a fair 
amount of stock. 

During the season a rainfall of 2-18 inches during April created an excellent 
seed bed and the crops during May were in splendid condition and well advanced. 
‘With the prospects of the customary June rains the farmers unfortunately delayed 
irrigation work in spite of warnings given through the press and by the officials of 
the company at Strathmore. There was practically no useful rainfall during June. 
Hot dry winds during the middle and towards the end of the month caused great 
havoc to a very promising crop. The result should convince the farmers of the 
necessity for preparedness and of the desirability of a judicious application of 
water before the crops show signs of wilting. In this area soil moisture tests 
proved the urgent need for supplementing the soil moisture content and this 
was brought to the attention of the water-users by the company’s officials and 
through the press, but, with few exceptions, without avail. 

During the 1921 season 33,618 acres were irrigated, or 15-3 per cent of 
the total irrigable area. 


Eastern Section—During the year settlement in this area was somewhat 
retarded owing to the generally depressed world conditions. Many of the 
settlers already located have become more securely established during the year 
and have enlarged and improved their buildings. 

The area actually under irrigation during the year was 88,299 acres as com- 
pared with 60,762 acres in 1920. Some 64,786 acres were seeded to wheat 
during 1921 and produced 850,842 bushels as against 37,260 acres producing 
‘625,589 bushels in 1920. 

The low yield during the year is attributed to very similar conditions, as to 
rainfall, temperatures, etc., as were experienced in the Western Section. The hot 
-drying winds during the middle and towards the end of June proved exceedingly 
disastrous to the crops. These climatic conditions were not anticipated by the 
farmers, although they have been of frequent occurrence in the past. Irrigation 
was not applied in time to entirely save an otherwise very promising crop. 

Owing chiefly to the decline in yield during recent dry years and to the drop 
in the price of wheat, many farmers have applied to the company to reduce their 
holdings. Under existing market conditions and the high price of labour they 
have realized they cannot operate large acreages of irrigated land. A system of 
-more intensive cultivation with diversified crops and stock will undoubtedly 
. eventually be followed. 
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The distribution system has been greatly enlarged during the year. This 
work was carried on throughout the operating season by means of nine ““D.N.R.” 
excavators and five drag lines of various types. In addition to this 379,000 
cubic yards were excavated by teams. The mechanical excavators traversed 
207 miles of ditches, enlarging, cleaning out and re-sloping banks. 

The Antelope creek syphon was reconstructed and a ninety-inch creosoted 
wood-stave pipe, 1,740 feet in length was installed to replace three reinforced 
concrete barrel syphons which had become defective. 

Repairs of an extensive nature have been completed in connection with the 
shell and pedestals of the Brooks aqueduct. 


Lethbridge Section.—The total crop valuation for this district, during 1921, 
falls considerably below the figures of the preceding year, owing chiefly to the 
exceptional conditions during the critical months of May and June. With a 
rainfall of 1-42 inches during March, followed by 1-19 inches in April, a good 
seed bed was created and the land was in excellent condition. Crops, generally, 
were promising until the end of May, and in some cases even to the first week 
in June; so promising in fact, that very little attempt was made to irrigate. 
Many of the farmers, anticipating that the customary June rains would carry 
their crops through the month, did not prepare to irrigate. No rain of any 
appreciable value fell until the 16th and 17th of June, when 0-47 inch was 
recorded. On the 10th of the month very disastrous hot winds began to blow 
and lasted from three to four days, causing enormous damage to all crops in 
the district. These winds were again experienced between the 20th and 27th 
of the month. Although many farmers had decided to irrigate immediately 
after the first hot spell, the delay caused the crops to be badly burned before 
water could be turned on. It has, therefore, been again conclusively proved that 
it is fatal to wait until crops show signs of wilting before starting to irrigate. 
Furthermore, had these grain fields been fall irrigated, sufficient moisture would 
have been carried over in the soil to take care of the crop during the first heat 
wave and thus have given the farmers an opportunity of getting their ditches 
put in shape and the water applied to the fields. The lesson has been a costly 
one to many and in order that such a catastrophe should not overtake them 
in the future, a great many applied for fall irrigation, in fact, some 22,500 acres 
of grain land were irrigated during the fall of 1921, or nearly seventy per cent 
of the whole area likely to be seeded to grain in the spring of 1922. These lands 
will now have a reserve supply of moisture, sufficient to carry the crop along 
until water can be applied and this should render them immune from almost 
any drought conditions which may occur in 1922. 

The average value of crops raised during 1920 on 79,650 acres was 
$49.31 per acre, whereas the results for 1921 show only $21.75 per acre over an 
area of 56,450 acres. 

The chief reasons responsible for the great decrease in the per acre return 
as compared with the previous year, are: first, the general slump in prices of 
farm produce, and, second, the failure of the farmers to irrigate their grain at 
the proper time, the reasons for which have been outlined above. During the 
1920 season, some 6:03 inches of rain fell during the months of April and May, 
as compared with 2-15 inches during the same months of 1921, which accounts 
for a great deal of the depreciation in crop yield. The wheat yield, for instance, 
rated only $11.68 per acre in 1921 as against $47.25 per acre in 1920. 

A considerable amount of work has been done during the season on repairs 
and betterments, the Cameron lateral having been cleaned out and the banks 
raised. Re-grading and raising banks of other important laterals have also 
been undertaken at points where required. 
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TABER IRRIGATICN DISTRICT 


This district is now under operation and during 1921, 10,352 acres were 
irrigated, wnich represents sixty-one per cent of the total irrigable area. This 
was the first district to be erected under the Irrigation Districts Act of Alberta 
and its success has fully justified the expectations of its creators. 

The farmers in this district are enthusiastic irrigators and the district 
diverted from Chin Coulee reservoir, during the season, about 34,998 acre- 
feet of water. Fall irrigation was generally practised and in this work the 
farmers were greatly assisted by an exceptionally open fall. Water was distri- 
buted throughout the district up to the end of October and a large acreage was 
irrigated. 

In his annual report to the ratepayers, the secretary of this district has 
emphasized the value of fall irrigation and has recommended that the future 
operating policy should be to make regular deliveries of water up to the middle 
of October. The policy of running the system indiscriminately throughout the 
fall of the year is considered unsound. ‘The heavy weed jams which occur in 
this district from time to time, often displace the smaller structures and neces- 
sitate the expenditure of a considerable amount of time and work to get them 
back into position. This work can usually be done to best advantage in Octo- 
ber when the ditches are not in use. 

The month of September, which should Be devoted to fall irrigation where 
grain crops are grown, was, in fact, a month of low demand, only some 3,700 
acre-feet being delivered, whereas during the month of October the quantity 
increased to some 9,300 acre-feet. 

Water was turned into the system on May 17 and allowed to flow until the 
27th for the purpose of priming and flushing the ditches. Water for irrigation 
purposes was turned into the system on the 4th June and the quantity was grad- 
ually increased until the 16th, when full capacity was carried. The system was 
operated at full capacity until July 27. During the extremely hot days in the 
latter part of July it has been reported that evaporation and seepage losses were 
particularly noticeable, the main canal falling from three to four inches during 
the afternoon, but increasing again at night. These losses take place in a length 
of some six miles of natural channel situated between the Chin reservoir and 
the headgates of the system. In this section the water spreads out over a large 
area in Chin coulee, varying in width from one quarter to one-half mile. It 
may be found advisable, as the district becomes more firmly established, to con- 
struct a canal on the east side of this coulee to avoid this waste of water. 


THE SOUTH SASKATCHEWAN DIVERSION PROJECT 


In the 1919-20 Annual Report a brief outline of the history of this project 
was given. In the 1920-21 report further reference was made to the project and 
some of its salient features were quoted from the report of the Saskatchewan 
Water Supply Commission issued early in 1921. a 

On July 27, 1921, a vote was taken of the municipal electors in the cities 
of Regina and Moose Jaw, and of the towns, villages and rural districts along 
the route of the proposed pipe line, who were to benefit by the scheme. 

The voting resulted as follows: 


For Against 
Bt Deities os sie tcc. | vt pce ew ace 727 97 
WiGOsCr ee Vere ec ene ee be a ee Ly LOS 286 
Country districts including villages .. .. 748 1,449 


2,659 1,832 
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From this it is apparent that the cities of Regina and Moose Jaw were, by a 
large majority, in favour of the project, but the rural district vote was over- 
whelmingly against it. It was necessary for the ultimate economic success of 
the scheme that a large percentage of the vote should be in the affirmative. in 
fact, it required a majority in each of the voting units to warrant proceeding. 
The vote in the country unit failed to give such a warrant although the villages 
were in favour of the scheme, but with the exception of two municipalities, the 
vote in the country was very small and with small adverse majorities. Some 
twelve townships out of the total area voted in favour of the scheme. 

Since the vote was taken a number of petitions and resolutions from the 
villages, towns and cities have been received and the Water Supply Commis- 
sion has reported in favour of a suggestion that the two cities take the initiative 
and form a water district to which may be added, by petition, the villages or 
such of the country districts as may indicate their desire to do so, in accordance 
with conditions that would be satisfactory to all. This recommendation was 
forwarded by the cities to the Government, but on account of the present 
depressed financial outlook the matter is in abeyance. In spite of the unfavour- 
able financial conditions existing at the moment, interest in the scheme has not 
waned and those in favour are keenly alive to the necessity of initiating the 
necessary proceedings along the lines which have been indicated by the Commis- 
sion, as soon as times are propitious. 


CANADA LAND AND IRRIGATION COMPANY 


During the past year this company delivered 22,204 acre-feet of water to 
9.400 acres of land, about ten per cent of which was fall irrigated. The water 
was turned into the system on May 12, and shut off on November 1, 1921. 
Approximately 92,000 acre-feet were delivered from Bow river into Lake Mc- 
Gregor reservoir. Some fifty-two water agreements have been filed and none 
have been cancelled. The total area at present covered by water agreements is 
10,784-52 acres. 

Some construction was undertaken during the season in connection with the 
operation and maintenance of the system. In addition some reconstruction was 
carried out along the main canal near East Arrowwood syphon, the main canal 
being re-aligned and carried in deeper cutting to avoid further damage from the 
dangerous sliding banks in this vicinity. 

The Little Bow canal between lake McGregor and Little Bow reservoir has 
been re-aligned and enlarged, and the outer banks have been strengthened. 

In the Vauxhall district a considerable number of drops, culverts, weirs, etc., 
were constructed and about 254 miles of laterals excavated. The available stor- 
age at the end of the irrigation season in lake McGregor reservoir was 100,000 
acre-feet and 13,700 acre-feet in the Little Bow reservoir. | 

The gates of the Little Bow reservoir were opened on May 10, and water 
reached the Western district for irrigation purposes on May 20. The Little Bow 
gates were closed for the season on October 4. 

Considerable agricultural development has taken place in the vicinity of 
Vauxhall during the year with marked success. Regulations governing the 
operation and maintenance of the project have been drawn up and duly con- 
firmed as required under the provisions of the Irrigation Act. 


LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


All survey and construction work in this district was carried on by the 
trustees of the district under the general supervision of the Provincial Irrigation 
Council. The Provincial Legislature during the session of 1921, passed an Act 
guaranteeing in full the principal and interest of the bonds of the district 
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amounting to $5,400,000, a sum estimated to be sufficient to cover the entire 
cost. The chief engineer in charge of construction is Mr. H. B. Muckleston, 
M.E.L.C. 

During the field season of 1920 the district placed two parties in the field 
on location of the main and branch canals. In the spring of 1921, with a view 
to early commencement of construction, further additions to the engineering staff 
were made. The district was divided, for purposes of construction, into five 
residencies with an engineer in charge of each. 

Tenders for earthwork were considered by the Irrigation Council on June 
1, and the contract was awarded to Messrs. Grant, Smith & Co. and McDonnell, 
Ltd., the lowest bidders.” This contract called for completion by May 1, 1923, 
the total being $1,660,279.40. 

Messrs. Grant, Smith & Co. and McDonnell let the greater portion of work 
to subcontractors by whom it was for the most part again sublet to men with 
small outfits. 

The work was commenced as soon after awarding the contract as organization 
by the contractor could be effected and was carried on vigorously during the 
summer and fall. Some trouble was experienced during harvest in finding 
suitable labour but work was not delayed on this account to any great extent. 

Unfavourable winter weather developed early in November and conse- 
quently the greater portion of the contractor’s force was withdrawn for the 
winter. During this month only drag lines on main canal at intake and inlet 
cut at Keho Lake reservoir remained at work. During December the drag line 
at the intake was withdrawn but the remaining excavator continued at work 
during the winter. 

As was to be expected on a project covering such an area the materia! 
excavated varied considerably. The gravel encountered for some two miles 
north of the Oldman flume will undoubtedly cause large seepage losses and the 
canal may require lining. Solid rock in quantities considerably greater than 
anticipated, has been encountered in the inlet cut to Keho lake, but it is being 
excavated by drag line without serious diffiiculty—after blasting—and will not 
delay the completion of the project. In the outlet cut from the above lake a 
very hard gumbo formation exists which even after blasting, has caused con- 
siderable delay to the light type of drag line operating at this point. In the Turin 
district a considerable amount of sand, principally on small laterals, has been 
excavated. 

With indications that an abundance of labour will be available it is not 
thought that any difficulty will be experienced in completing excavation during 
the season of 1922 in view of the fact that fifty-nine per cent of the contract 
was completed in 1921 when work was not fully under way until July. 

During July tenders were opened by the Secretary of the Irrigation Council 
for a number of concrete and timber structures. Eight tenders were received, 
the lowest being that of Messrs A. G. Creelman & Co. to whom the contract was 
awarded for $134,719.95. 

In September contract was awarded for masonry in headworks, syphon, 
spillway and crossing of Oldman river and timber trestle work at Oldman cros- 
sing; Messrs Creelman & Co. were again the successful tenderers, the tota! 
amount of the accepted tender being $364,619.50. Details of these tenders are 
on record in the office of the Reclamation Service. 


Timber for small structures—A contract for the supply of 2,992,194 F.B.M 
lumber and 15,132 linear feet piling was awarded during November to the Jewell 
Lumber Company, Limited, of Vancouver, B.C. The material will be used in 
small structures and contract called for delivery F.O.B. at three points, Macleod, 
Nobleford, and Commerce, at prices ranging from $30 to $38.90 per M. for 
timber and at twenty-nine cents per linear foot for piling. 

04354—3 
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Metal Flume—Contract was awarded to Pacific Sheet Metal Works, 
Limited, of Vancouver for flumes erected complete in place on substructures 
provided at Oldman river and Willow creek. The flumes are to be semicircular 
with a circumference of 270 inches. The prices follow: 


Oldman river 3,622. lin. 1t,,@ $11.25.) see ore ou 
Willow creek 588 lin. ft: @ $11.25... .. ..°..-- 6,615 00 
Totaleee yc oe OO Pe Re, ee ee ey ae 


Wood-Stave Pipe Syphons.—The contract awarded to The Canadian 
Pipe Co. Ltd., of Vancouver, B.C., calls for the design, manufacture, shipment 
and erection complete in place on concrete pedestals supplied by the district of 
a 10 foot 6 inch internal diameter wood-stave pipe syphon also the manu- 
facture, shipment and erection of cradles for the support of same. The prices 
are as tollows:— 


Rocky Coulee, 2855 linear feet at $32.15 .. .... $91,788 25 
Kenex, 980 linear feet at $32:15... 0.0.2). 298: 29,3899 50 
$121,687 75 


Steel Work, Oldman and Willow Creek Crossings —A contract was awarded 
to the Dominion Bridge Company, Limited, of Canada for the steel structures for 
the Oldman and Willow creek crossings, the accepted tender being for $110,386. 


UNITED IRRIGATION DISTRICT 


This district as now organized, includes the former United and Lone Rock 
Trrigation Districts and contains the foliowing acreage:— 


District Non- 
Irrigable Trrigable 


Hormer United. IOistricty ns .e.ueee <a t c ech ia eee i ae ae 14,947 26, 334-4 
Former bone Rock District... 3). we. oo kes eee eT ee eee eee 8,177 8,726°5 
Present United: Irrigation District a7.) 45 ee ee eee eee 23,124 35, 060-9 


Mr. D. W. Hays was employed as consulting engineer by the Provincial 
Government to report on the project and on the desirability of the guarantee 
of the bond issue. 

Mr. Hays reported favourably under date April 9, 1921, this report being 
conditional on the guarantee of adequate water rights. The matter of water 
rights was satisfactorily adjusted so that the district can be granted the quantity 
necessary for its full development. The application of the district was there- 
fore approved and authorization for the construction of the works issued on June 
29, 1921, steps being at once taken by the district towards financing the scheme. 
The Board of Trustees prepared an estimate of the sum required to defray 
expenses in connection with the formation of the district and to construct the pro- 
posed works, amounting to $524,606. It was estimated that the annual charge 
for maintenance and operation would be $35,619 and that $113,019 would be 
required to defray interest charges etc., until the end of one year after the com- 
pletion of the works. This estimate was approved by the Irrigation Council which 
authorized the trustees to raise a loan of $645,000 to cover the amounts required 
in connection with the formation of the district, construction and interest charges. 


Main canal from 
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station 2+80. This portion of canal is one bank only. Excavation made by drag line. Water 
in canal is seepage trom Oldman river. 


Elevating grader casting—Monarch Branch. 


Drag line in inlet cut Keho lake, January 7, 1922. 


Typical scraper outfit at work main canal station 2456. 


Elevating grader with dump wagons—main canal west end inlet cut, Keho lake. 


Commencement of excavation for pier No. 7, Oldman flume—January 4, 1922. 


Lethbridge Northern Irrigation District, Willow creek flume--June 12, 1922. 


Lethbridge Northern Irrigation 


District, Willow creek flume—June 12, 1922. 
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A by-law was prepared, submitted to the ratepayers of the district on August 
24, and passed by.a large majority. The district was authorized to borrow 
$60,000 to cover preliminary and construction costs pending guarantee of the 
bonds by the Provincial Government. The contract for supervision and engineer- 
ing was awarded to Mr. D. W. Hays who had previously reported on the 
district. 

For construction purposes the district adopted the system of letting small 
contracts to ratepayers in preference to awarding contracts in a lump sum. 
These contracts were awarded on the following basis: — 


Sixty per cent to be paid on monthly estimate. 

Fifteen per cent to be paid on satisfactory completion of contract. 

Twenty-five per cent to be retained and held in trust to apply on 
assessments to be levied on the lands in respect of the charges due for 
bonds to be issued by the district. 


Conditions in the district are particularly favourable for small contracts as 
no expensive machinery is required and a considerable number of ratepayers 
have had previous experience in the construction of irrigation works. Satis- 
factory results have been obtained to date and it is anticipated that this method 
will prove economical. 

During October and November, twenty-one contracts were let, varying in 
size from about 5,000 to 25,000 cubic yards each. Excavation was commenced 
October 12 and continued until November 15, when operations had to be suspend- 
ed owing to unsuitable weather conditions. During this period about seventy 
per cent of the eight miles of main canal opened was completed, the total yardage 
excavated being 166,743—almost entirely class III earth. 

The expenditure of the district up to December 31, 1921, was as follows:— 


Oeruet ria ane aehee, OOo ok oe WE ge. by SiS Sh7. 75 
PgreImeerine’ ANC. ANS ec Chios wie 2 daalo i chw ls may 10,943.15 
DUM CUUT Est Mem Aw ert Deters Al EPS colo Wx Aa abel 2,680 82 
PI aya OT alge ce toceed bs Umea SEY eV H IAF «eile 25,239 59 
(ener howe co) ee Mees er a ot 724 83 
WotalBe tert) sans Satya Meter als ty. Ya. cooeriae $43,442.14 


The work of surveys and construction will be resumed in the spring of 1922 
and an effort made to complete the system during the year. 

The trustees of the district are Messrs $8. B. Smith, Mountain View, Alberta, 
George Stringham and Edward Leavitt, Glenwoodville, Alberta, and the secre- 
tary is Mr. John Peterson, Cardston, Alberta. 


SOUTH MACLEOD IRRIGATION DISTRICT 


Application for the formation of the district was made to the Provincial 
Government June 18, 1921, as required under the provisions of the Alberta 
Irrigation Districts Act, 1920, and the district was officially organized by an 
Order dated September 21, 1921. 

The irrigable area was originally estimated at 61,006-7 acres which included 
certain school and Crown lands. As special legislation is necessary for the taxing 
of such lands if included in an irrigation district, it has for the present’ been 
decided to exclude them and a reduction of 3,877-5 acres has been made on this 
account. A further reduction of 7,980-2 acres has also been made on account 
of withdrawals, revisions of classification, and alkali investigations, reducing the 
irrigable area to 49,649 acres. 
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The Minister of the Interior has approved the plans and a reservation of 
85,190 acre-feet of water has been made from the Waterton river, the source of 
supply for the district. 

The project has been reported upon by Mr. D. W. Hays, Consulting En 
gineer to the Provincial Government, who considers it entirely feasible. Some of 
the holdings are too large to be successfully operated as irrigation farms, and it 
is considered advisable to divide these holdings into smaller parcels; most of 
the large land holders have since withdrawn from the district, so this objection 
has been either eliminated or minimized in importance. 


IRRIGATION DEVELOPMENT ASSOCIATION 


This association, whose headquarters are located in the Board of Trade 
building at Lethbridge, is still actively interested in irrigation development. Any 
matters which directly affect irrigation interests or the further development of 
the country centering in Lethbridge, are usually taken up through the medium 
of the association. In this manner the association is doing useful work in fur- 
thering the interests of irrigation in the dry belt. During the past year the 
chairman (Mr. G. R. Marnoch), and the members of the association, appeared 
before the International Joint Commission at its hearing in Lethbridge in 
September, 1921, and presented the case of the farmers and business interests 
in connection with the division of the waters of the St. Mary and Milk rivers. 
The chairman also attended the hearings of the commission at Chinook, Mon- 
tana. 

The association has also taken an active interest in the Waterton lake storage, 
and in the general question of the development of storage reservoirs in Alberta. 


READY MADE WATER USERS ASSOCIATION 


This association operated successfully during the season and with the aid 
of a watermaster succeeded in distributing the water to its members to the 
satisfaction of all concerned. 


PROPOSED ROBSART-VIDORA IRRIGATION DISTRICT 


Reconnaissance surveys of this project were made during 1920 by Messrs. 
W. Wotherspoon and M. H. French. At that time it was proposed to utilize 
Cypress lake as a reservoir and the proposed district was then known officially 
as the “Cypress Lake irrigation district.” As, however, it is now intended 
to abandon Cypress lake as a reservoir it is considered that a more appropriate 
name would be the “ Robsart-Vidora irrigation district.” 

During the season of 1921 a party in charge of Mr. 8S. H. Hawkins, under the 
supervision of Mr. M. H. French, made a survey of the proposed district. An 
investigation of soil conditions was made by Mr. P. A. Fetterly, who had the 
benefit of the advice of Dr. F. T. Shutt (Dominion Chemist), who was at the 
time engaged on a tour of the various areas under irrigation development. 

Mr. Hawkins reported that the lands in the proposed district are generally 
somewhat rough. The general slope is ample for drainage requirements, except 
in the sections bordering on Lonesome lake, where a small drainage channel may 
be required. Detailed surveys were made of proposed dam sites on the French- 
man river at the following locations :— 

NEz# sec. 20, tp. 6, rge. 24, west 3rd meridian. 
SE sec. 29, tp. 6, rge. 24, west 3rd meridian. 


With a view to creating storage of 40,000 acre-feet on the Frenchman river, a 
detailed survey was made of the basin which would be flooded by the reservoir. 
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A canal system was projected from this reservoir to the irrigable lands and 
other necessary surveys were made. Detailed plans and cost estimates have 
since been eompleted. The following is a summarized estimate of cost of the 
proposed development: 


FRENCHMAN RIVER RESERVOIR 


Expropriation of deeded lands .. .. . $ 27,315 00 
Vee Calas 2 eee Te Re OS ICU hats 78,081 50 
Spillway on main dam - Se re a ee a oe 31,654 47 
Outlet to Frenchman river .. . 1,987 50 
Sucker creek diversion .. .. .. 4,434 00 
Readrdiversion: 2) 2 5,000 00 
Dam and headgate at head oft main t éargat © 10,064 00 
Total cost of reservoir including all above items $158,536 47 
Main canal headgate to and including division 

gates. . ns. ; 61,688 50 
East branch main canal and distributaries Ae 39,060 75 
West branch main canal and distributaries .. Hasedi wo 


. $312,583 47 
31,258 35 


$343,841 82 


Total cost . Led Spee. 
Add 10 per cent for ‘contingencies Ld! 


Total gross capacity for Frenchman river reservoir is 64,500 acre-feet. Net 
capacity available at canal headgate sill level is 40,000 acre-feet. Superficial 
area of reservoir at five feet above spillway weir crest is 3,800 acres. It is 
considered that the water level will rarely if ever rise above this elevation 
(3,188-4) and estimates for land expropriation and damages include all properties 
below this contour. 

The cost per acre-foot of the 40,000 acre-feet of available storage is: 

$158,536 47 
see E3065 
40,000 


The quantity of water stored per acre to be irrigated is 3-6 acre-feet. 
of storage per acre irrigated for 11,125 acres is $14.24 
Mr. French’s report is very full and comprehensive. He considers that the 
available water supply is adequate. Climatic conditions are such that irrigation 
is desirable both as an insurance against drought and as a means of developing 
mixed farming. The cost is reasonable and the district is well settled. As 
regards soil conditions he has expressed the opinion that they are suitable, but 
a final report dealing with this is now in course of preparation. He further 
considers the low yield of wheat grown upon the summer-fallowed land during 
the past ten years as good evidence that irrigation is desirable. He states: 
“Tf crops grown under good average farming methods, as now practised, 
are not profitable, there must be a change in methods if the people are to 
continue farming in that district. The further depletion of the soil fertility 
and humus will but aggravate conditions. One method of overcoming the effects 
of continued drought is by irrigation, which will supply the required moisture 
and stabilize agriculture in that vicinity.” 
Mire PAL Fetterly in his report on the soil conditions states in part as 
follows:— 
“A total of 154 groups of soil samples was obtained in the district and 
tested by means of the electrolytic bridge for alkali content. Thirty- 


Cost 
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three of the groups were obtained by Mr. French in 1920 and many of 
them were sent to Ottawa for analysis. Ninety groups were obtained by 
myself in 1921 and tested. Thirty-two were obtained by Dr. Shutt and 
myself in September, 1921, and many of these also were sent to Ottawa for 
analysis. 

“Tt is a remarkable fact that no alkali salts appear on the surface 
throughout the whole proposed project under natural conditions, except 
at two points, one under a cut bank in the immediate vicinity of Battle 
creek, and the other in a coulee in the southwest of section 19, township 
4, range 25; nor were there the usual signs in genus and quantity of vege- 
tation which usually characterize lands where alkali comes to within a 
foot or less of the surface. This condition is unique. Occasionally small 
areas were found where the vegetation was evidently slightly affected, but 
these areas were of small extent compared with the total area where 
alkali extended to a point near the surface. This as a general rule may 
be taken as a favourable sign.” 


It is difficult to form any definite conclusions as to the suitability of the 
soil throughout the entire area owing to uncertainty as to the nature of the salts 
present and to their movement after irrigation under all conditions. It will only 
be possible to give an authoritative opinion after the soils have been analysed 
physically and chemically. 

In regard to the surface drainage requirements, Mr. Fetterly states as 
follows:— 

“Tt will be necessary to provide surface drainage for the different 
parts of this tract and it is suggested that this be carried out and charged 
to the district as a whcele in the same manner as in the case of an irriga- 
tion ditch, as some parcels are more favourably situated than others as 
to drainage facilities, and all should be treated on a basis of equal dis- 
tribution of cost. 

“Taking the scheme as a whole it is considered that the seepage 
question will enter into the matter very materially. It is probable that 
some lands immediately under ali contour ditches may be affected to some 
extent by rise of alkali because of seepage water passing through alkali- 
impregnated subsoil, and then appearing on and near the surface below 
the ditch. Consequently contour ditches should be as few as possible. 

“The seepage question appears serious because the ditches occasion- 
ally pass through lands with alkali in the subsoil. It is believed, at 
present at least, that the application of water will tend to drive the alkali 
downward except where it may come in contact with an impervious layer. 
At such places it will flow along the top of this layer, carrying the dis- 
solved alkali along with it to the surface of the ground. This, however, 
is an ever-present possibility in most semi-arid lands under irrigation. 

“Tt will be advisable to apply water sparingly to the soil as more than 
a moderate duty of water might easily prove injurious because of the 
presence of alkali.” 


LITTLE BOW IRRIGATION DISTRICT 


The necessary notice of application to form “ The Little Bow irrigation 
district,” was issued by the Minister of Public Works for the province on 
January 11, 1922, and published in the Alberta Gazette of January 14, 1922. 

The necessary Ministerial Order for the formation of the district was made 
and promulgated on March 5, 1922, and published in the Alberta Gazette of 
March 15, 1922. The following gentlemen were declared to be appointed as 
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the first trustees: —Messrs. Charles W. Folk, D. O. McKay, Ernest L. Nowlin, 
all of Carmangay. The secretary of the district is Mr. H. 8. Parker also of 
Carmangay. 

Originally there were thirty-one petitioners desiring to construct works to 
divert water from the Little Bow river for irrigation purposes. Of this number 
thirty desired to obtain water by pumping and one by direct gravity diversion 
from a dam. Since the estimates of cost of each individual scheme were sub- 
mitted, two petitioners have withdrawn owing to excessive cost. On account of 
the fact that several of the applicants have two or more points of diversion 
the total number of schemes surveyed and estimated on, amounted to forty-six. 
‘The necessary surveys and plans were made by Mr. John Haddin, M.E.LC., of 
Calgary, who has charge of the engineering work for the district. 

As outlined in last year’s report, it is proposed to divert water from the 
Highwood river into the Little Bow river at the town of High River. The neces- 
sary surveys and estimates for the construction of these diversion works were 
made during the season of 1921. A comprehensive report outlining the proposed 
diversion works, together with plans and estimate of cost, was submitted to the 
district by their engineer in June, 1921. In this report the cost of the headworks 
on the Highwood river and the necessary canal, structures, and right of way to 
connect with the Little Bow river was estimated at $32,930. As the Government 
of the province has consented to assume half of this cost the capital cost per 
irrigable acre was at the time estimated at $5.85 and the annual charges per 
acre for maintenance and operation at fifty-nine cents. Some slight changes are, 
however, now being made in the irrigable areas and two or three of the small 
schemes may be eliminated, which may slightly increase the per acre cost. 

The project varies considerably from the usual irrigation district scheme in 
that in this case each individual farmer will construct his own works and 
purchase the necessary pumping equipment. The district as a whole will sell 
the necessary bonds for the construction of the headworks at High River and 
the Government of the prevince of Alberta will reimburse the district following 
completion and construction of satisfactory works having sufficient capacity to 
divert, in addition to the district’s own requirements, the fifty cubic feet per 
second for domestic purposes covered by license now held by the province. It 
is understood the arrangement is that half the bond issue will be purchased by 
the Government from the district, or bonds up to an amount not exceeding 
$18,000. 

The total irrigable area has been estimated at 3,350 acres, but this area may 
be slightly increased as several other riparian owners have recently expressed a 
‘wish to be included in the district. 

Authorization to construct works under the provisions of the Irrigation Act 
will be issued as soon as the necessary advertising has been completed. Con- 
struction should be completed during the present year if no unforeseen difficulties 
are encountered. 


SURVEYS 
NORTH SASKATCHEWAN PROJECT 


A general description of this project may be found in the annual report for 
1919-20. Provision was made in the estimates for the year 1921 for a detailed 
investigation of this project and the following parties were employed under the 
general supervision of Mr. B. Russell, A.M.E.I.C., as chief field inspector. One 
16-man location party (No. 13) in charge of Mr. I. R. Strome, A.M.E.I-C.; one 
-man reconnaissance party (No. 14) in charge of Mr. A. B. Cook; two 13-man 
levelling parties (Nos. 15 and 16) in charge respectively of Messrs. H. M. 
Barton and T. C. Dennis. Mr. R. V. Heathcott later took over party No. 16, 
when Mr. Dennis returned to Ottawa. 


38 DEPARTMENT OF THE INTERIOR 


Party No. 13 was employed to make the surveys for main canals from the 
North Saskatchewan, Clearwater and Red Deer rivers to the proposed Buffalo 
Lake reservoir. These surveys showed that it is quite feasible to make these 
diversions and that there are several possible routes from the Red Deer river. 
The actual number of working days completed by this party was 1814. During 
the season the party ran 237-5 miles of traverse with profile and topography,. 
22 miles of reconnaissance levels, 162-5 miles of check levels and also estab- 
lished twelve permanent bench-marks and made one hundred ties with the 
land survey lines. 

Party No. 14 was employed to make a reconnaissance of Buffalo lake and 
the surrounding country with a view to locating a feasible route for a canal 
from Buffalo lake to the irrigable lands. In addition to this, a reconnaissance 
was made, without instruments, of approximately 500 miles over various possible 
canal routes. 

The levelling parties, Nos. 15 and 16, were employed to run levels along 
township lines throughout the possible irrigable block of land commanded and 
to gain all possible data in regard to its topography and general suitability for 
irrigation. During the season these parties ran 4,118-5 miles of levels estab- 
lished 244 permanent bench-marks and inspected and sketched the topography 
in 287 townships. The average rate per level per day was about 5-4 miles. 

From the information gained in the field, tentative studies have been made 
of the available water supply, probable irrigable areas, required canal capacities: 
and general distribution system. 

Two alternative schemes have been studied to some extent, one anticipating 
the use of Buffalo lake as a storage reservoir and the other Sullivan lake. 

Sullivan lake is a more economical reservoir site than Buffalo lake as a 
larger area of land can be commanded from it; and the proposed Sullivan lake 
route to the irrigable land is more direct than the Buffalo lake route. There are 
a number of other advantages which the Sullivan lake route has over the Buffalo 
lake route, and it is proposed to thoroughly investigate it during the next field 
- season. Tentative estimates compiled show the following:— 


Commanded Irrigable 
Area. Area. 
Under Buffalo lake route.. .. .. 3,003,760 acs. 1,564,784 acs. 
Under Sullivan lake route.. .. .. 3,538,760 acs. 1,778,784 acs. 


The estimated capacity of the proposed canal from the Red Deer river to 
the storage reservoir (Buffalo lake or Sullivan lake) is about 10,300 c.f.s. and 
the estimated capacity of the proposed canal from this reservoir to the irrigable 
lands is about 22,600 c.f.s. 

With storage on the North Saskatchewan river of approximately 239,000 
acre-feet (estimated capacity of reservoir investigated by the Water Power 
Branch) and a further storage capacity of approximately 1,000,000 acre-feet at 
either Buffalo or Sullivan lake, it is estimated that there is sufficient water avail- 
able from the North Saskatchewan, Clearwater and Red Deer rivers to provide 
adequately for all irrigable land under either of the proposed schemes. 

During the coming season five parties will be put in the field to gain sufficient 
further information to permit of preliminary estimate being prepared. ‘These 
parties will be made up as follows: two reconnaissance parties of thirteen men 
each, two levelling parties of thirteen men each and one reservoir-site party of 
three men. 

LETHBRIDCE SOUTHEAST PROJECT 


The first surveys of this project by the Dominion Government were com- 
menced in 1912, primarily for the purpose of gaining certain information for the 
International Jomt Commission. These surveys were continued throughout 1914. 
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and reports dealing with irrigation possibilities were published. Plane-table 
surveys of all lands in this project were made during 1919, 1920 and 1921 and 
one location party was employed during 1919 and 1920 to survey a number of 
canal routes from the various sources of supply to the tracts of irrigable land. 


Field Work, 1921——In addition to a five-plane-table party which was 
employed to Se nile the plane-table surveys a small party was employed during 
a part of the season to make a classification of all lands in the Alberta Railway 
and Irrigation Company’s tract. These lands had never been properly classi- 
fied and this work was necessary in order to make proper provision for canal 
capacity and water supply. The canal system of the Alberta Railway and 
Irrigation Company must of necessity form an important link of the Lethbridge 
Southeast project and a study of the system was necessary in the design and 
estimate o! that project. 

This plane-table party was in charge of Mr. L. A. McGillivray. The actual 
number of plane-table-days spent on the work was 414, and the total area plane- 
tabled 127,744 acres, making an average of 308-5 acres per plane-table per day, 
which is a high average for this class of work. The average cost for the whole 
area (774,597 acres) was 18-5 cents per acre, which, considering the high prices 
during these years, is very reasonable. 

The small party in charge of Mr. 8. H. Hawkins classified all lands that 
could be irrigated by the Alberta Railway and Irrigation Company and from 
this classification the following estimate has been made:— 


ALBERTA RAILWAY AND IRRIGATION COMPANY SYSTEM 
Irrigable Additional 
acres area 
Tract Maximum covered by which can 
irrigable water be 
acres agreements irrigated 
acres acres acres 
IN SSE ONS 0 dag ts allprrmecntaet ta ROR RE. ler Mallee eee arated Ayla Ae 5, 000 1,902 3,098 
Ea LOL PRM ov ted OLN TA Te pote ae 32E3 18 9,527 Pape | 
Jere at aig oe Reyes 2 Se oe ey SR AL Seer ae on aera Je 96,399 68 , 242 28,157 
BNE Ae Sts aniline ae, ate neat al peo ead let» eh A ea ah a PALAIS AOE Mtl aba, (2 At fa Abe Se PL ap Lyin He dfn WRAY 
SERN UGE Les A ce ek ike APR Bin at By gs ae isa, 417 79,671 54,046 


The total cost of classifying 133,717 acres was $1,148.30 or at the rate of 0-86 
of one cent per irrigable acre. 

With the exception of some less important work, all surveys of this project 
have been completed and the accompany ing cost estimates are based on these 
surveys. 


General Description._--A full description of this project was published as a 
result of preliminary surveys made in 1913 and 1914. It will be seen from the 
accompanying general plan (plan No. 1) that the result of the plane-table sur- 
veys has not been to change the general layout to a great extent, but to more 
accurately define the irrigable areas in the various tracts and facilitate the pro- 
jection of an economical distributary system. 

The total area estimated as irrigable from the surveys made in 1913 and 
1914 was 510,756 acres and the area found irrigable as a result of the plane- 
table surveys was 487,379 acres in the Alberta Railway and Irrigation Com- 
pany’s tract, Lethbridge Southeast tracts and Taber district, a difference of 
23,371 acres. The ratio of irrigable area to commanded area estimated from the 
surveys made in 1913 and 1914 was as 42 to 100. The ratio of irrigable area to 
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the total area plane-tabled is as 43-5 to 100. These comparisons show that the 
earlier preliminary estimates were fairly close. 

The ultimate development of this project takes into consideration all suit- 
able lands in the large tract of country bounded on the west by St. Mary river, 
on the north by Belly river, on the east by Forty Mile coulee and Pakowki lake, 
and on the south by Milk river. 

The total irrigable area in this tract, in addition to that already irrigated 
(Alberta Railway and Irrigation Company and Taber district), is 390,708 acres. 
An area of 54,046 acres can be irrigated by extending the present canals of the 
Alberta Railway and Irrigation Company. The remainder, 336,662 acres, can be 
irrigated by greatly enlarging and extending that system. 

The topography and character of the soil throughout this area varies greatly. 
Although there are local ridges, coulees and depressions the general slope is toward 
the northeast. The topographical features which present the most serious 
obstacles are the three wide and deep coulees which, heading towards the western 
limit, traverse the area in a southeasterly direction. 

Verdigris coulee heads near New Dayton and runs through to Milk river 
in sec. 11, tp. 2, rge. 14, W. 4th meridian. A height of land separates Tyrrel 
and Verdigris lakes, which lie in this coulee and form admirable sites in 
which to store water. The project anticipates the development of the Ver- 
digris lake site to a capacity of 140,566 acre-feet. The development of Tyrrel 
lake is not necessary. 

Etzikom coulee is the continuation of Kipp coulee which heads in the Milk 
river ridge, in tp. 4, rge. 21, W. 4th meridian. This coulee opens out into a large 
flat near the town of Stirling, where Stirling lake drains into it. Towards 
tp. 6, rge. 18, W. 4th meridian Etzikom coulee becomes deeper and from there to 
Pakowki lake is very wide and deep, resembling Verdigris coulee. This coulee 
and the depression through Stirling lake (in township 7) to Nine Mile coulee 
isolates a large area of country between Etzikom and Chin coulees in townships 
6 and 7, ranges 16 to 20 inclusive, known as the Rolling hills, which as will be 
seen from plan No. 1, cannot be irrigated. Crow Indian lake, which is situated in 
this coulee in tp. 5, rge. 13, could be made to hold a large volume of water but 
is not a possible reservoir in connection with this project. Etzikom coulee 
terminates in Pakowki lake, which has no outlet and is twenty-three feet lower 
than Milk river at its nearest point. It is not feasible to drain this lake either 
to Milk river or to Chin coulee. 

Chin coulee is a very wide and deep coulee which heads at a height of land 
in sec. 36, tp. 7, rge. 17, W. 4th meridian and runs both ways, viz. to the Belly 
river in sec. 17, tp. 10, rge. 17, W. 4th meridian, and to Forty Mile coulee near 
the lower end of Long lake in tp. 7, rge. 9, W. 4th meridian. In this coulee it 
is proposed to store 102,000 acre-feet of water. The Alberta Railway and Irri- 
gation Company now has two reservoirs in this coulee, the Upper and Lower 
Chin sites, in which is now stored 42,920 acre-feet of water for use of the Taber 
district. A full development of the Lethbridge Southeast project contemplates 
increasing the upper site by 59,080 acre-feet. 

These three coulees and other topographical features naturally divide the 
area into distinct tracts and for convenience the whole area has been divided into 
twenty-eight tracts, all of which are shown on plan No. 1. With the exception 
of the Foremost and Pakowki tracts the irrigable area is fairly compact. These 
two tracts require long and expensive supply canals, making the cost of irri- 
gation per acre very high. 


Soil Survey.—The soil conditions of the lands in this project were investi- 
gated by Mr. P. A. Fetterly and the quotations hereunder are from his report 
submitted on January 21, 1922. 
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Four hundred and forty-four soil groups were analysed. From the tests 
made by the electrolytic bridge the following results were obtained:— 


Groups 
Alkali absent to a depth of at least five feet.. .. .. .. 241 
above the three-foot depth.. .. .. .... 114 
i # one and one-half foot depth. . 62 
' a five-tenths foot depth.. .. .. 16 
“Sur presentiatvall depths. totfive feetcs |.) fs.ea 744 11 
ota lsae ow faa itor 44g 


“These results indicate generally favourable conditions as far as alkali is 
concerned.” Upon being further analysed by Dr. Shutt, Dominion Chemist, 
these groups were divided as follows:— 


Groups 
Indicating suitable soil conditions for irrigation. . perpen tae Ps 
4 unsuitable : arte we 21 


“The fact that only five per cent of the total number of groups actually 
fall below the prescribed limits does not necessarily mean that no danger is to 
be anticipated from rise of alkali; it does mean that under proper and careful 
irrigation and cultivation little or no danger need be anticipated.” 

Mr. Fetterly gives a general description of soil conditions of the whole 
project and designates the parcels which should be eliminated on account of 
alkali. The total number of acres classified as otherwise irrigable but which 
had to be omitted on account of alkali is comparatively small. 


Main Canal.—The principal changes from the earler plans are in the main 
canals, particularly those from the Waterton and Belly rivers. Since these 
features are of great importance they will be discussed at some length. 

In the first conception of this project the main canal of the Alberta Railway 
and Irrigation Company was considered the key to the whole situation, because 
it was known that the intake at Kimball was the only point on the St. Mary 
river where water could be diverted at a reasonable cost. In considering the 
diversion of the Waterton and Belly rivers the object was to bring these waters 
in above the intake of the Alberta Railway and Irrigation Company, from whence 
it could be carried to the east through an enlargement of that canal. The 
surveys made for a canal between the Belly and St. Mary rivers in 1912 and 
those made for the diversion of the Waterton and Belly rivers in 1914 were 
carried out with this in view. Ejither of these routes is possible. The Belly 
river diversion surveyed in 1912 is feasible and for the diversion of that stream 
alone would be the best route. For the full development of the Lethbridge 
Southeast project, however, Waterton river is required as well as Belly river. 
The surveys made in 1914 provide for the carrying over to a point above the 
intake of the main canal of the Alberta Railway and Irrigation Company, both 
Waterton and Belly river water. This is a very long route and that portion 
between Belly and St. Mary rivers is very expensive. 

The high estimated cost of this canal, together with the difficulties of 
enlarging the main canal of the Alberta Railway and Irrigation Company to 
sufficient capacity to carry the waters of all three streams led to the present 
proposed scheme of dropping down Bullshorn coulee and carrying a canal across 
St. Mary river just west of Spring coulee, joining the main canal of the Alberta 
Railway and Irrigation Company at the Spring coulee headgates. This is the 
cheapest route from Waterton and Belly rivers. In regard to the Waterton, 
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Belly and St. Mary river diversions, three schemes were investigated to divert 
water to the Milk river reservoir. 


First—Storage capacity at Waterton lakes, 150,000 acre-feet; main canal 
from Waterton and Belly rivers via Bullshorn coulee and syphon crossing of St. 
Mary river in sec. 34, tp. 4, rge. 24, W. 4th meridian, joining the main canal of 
the Alberta Railway and Irrigation Company at the Spring coulee headgate; a 
high diversion dam in sec. 4, tp. 1, rge. 25, W. 4th meridian on St. Mary river 
and large storage canal through Mary lakes, Taylorville and Lumpy Butte 
reservoirs, delivering into the main canal of the Alberta Railway and Irrigation 
Company (Pinepound coulee) in sec. 19, tp. 3, rge. 23, W. 4th meridian. 


Second.—Similar to the first with respect to the Waterton and Belly river 
diversions but leaving out the high diversion dam on St. Mary river in sec. 4, 
tp. 1, rge. 25, and the consequent canals and reservoirs, and diverting all the 
water from St. Mary river by a suitable enlargement of the main canal of the 
Alberta Railway and Irrigation Company. 


Third—Similar to the first and second with respect to the Waterton and 
Belly river diversions as far as Bullshorn coulee, but from this point instead of 
carrying the water to the proposed syphon crossing of St. Mary river, carrying it 
straight to St. Mary river and then by means of a high dam on St. Mary river 
at the proposed syphon crossing, sec. 34, tp. 4, rge. 24, W. 4th meridian, diverting 
Waterton, Belly, and St. Mary rivers water and carrying it to the Spring coulee 
headgates as in the second scheme. 

From comparative estimates made the costs of these three schemes were 
found to be as follows:— 


First schemene’ 1.0 a Ge, Ses 767 0 SO000 
Second sthenie)... 0 es eee es ene re) UU) 
nird scheme yer tim sel APE) EARROt SaeRleD Sr ean UD TeOe 0 UU 


Some of the items in the first and third were only roughly estimated, 
but for comparative purposes are sufficiently close. In both these plans high 
and expensive dams are required on St. Mary river. In the former water would 
be backed up into the United States, flooding approximately 110 acres of their 
territory, thus introducing an international question. In the latter the St. 
Mary river dam would cause flooding of the valley for a length of fifteen miles 
and would necessitate the re-location and construction of a portion of the 
Cardston Branch of the Canadian Pacific Railway. 

The second was chosen and the accompanying cost estimates have been 
based on diverting the waters in the manner indicated therein. 


Waterton River Diversion.—The point of diversion on Waterton river is 
near the north boundary of sec. 30, tp. 3, rge. 28, W. 4th meridian. It is pro- 
posed to divert the water here by means of a weir 420 feet in length with a 
maximum height of thirteen feet. The weir was designed for gravel foundation 
and of sufficient capacity to pass a flood of 30,000 second-feet. No tests have 
yet been made to determine the character of the foundations. 

The canal from Waterton to Belly river has been designed to carry 1,100 
second-feet. The first four miles will be on very steep side hill and require 
heavy earthwork. Several short flumes will be necessary to carry the canal 
across coulees. There is no heavy work throughout the remainder of the route. 
The water is dropped into Belly river by means of a chute in the SW. 4, sec. 13, 
tp. 3, rge. 28, W. 4th meridian just above the proposed intake on that stream. 
The total drop disposed of in this way is forty-four feet. 


Belly River Diversion—Waterton and Belly rivers’ water will be diverted 
from Belly river in the NE. 4, sec. 13, tp. 3, rge. 28, W. 4th meridian, by means 
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of a weir 400 feet in length with a maximum height of eleven feet. This weir 
was designed for gravel foundation and of sufficient capacity to pass a flood of 
20,000 second-feet. The site for the proposed diversion works is a good one in 
that there is little danger of the river ever changing its course. The headgates 
will be in solid rock and it is possible that when tests are made of the founda- 
tion that the weir will rest on solid rock as well. 

The canal from Belly river to the Spring coulee headgates in the NE. 4, 
sec. 17, tp. 4, rge. 23, W. 4th meridian, has been designed to carry 1,700 
second-feet. The first 3,000 feet of this canal will be along fairly steep side 
hill close to Belly river and some protection from the river may eventually be 
required. Immediately after leaving the river this canal will be carried across 
the mouth of Mami creek by a flume 367 feet in length and of maximum height 
to full supply level of twenty-three feet. From Mami creek for a distance of 
about two miles the canal will be on side hill, some of which is fairly steep, but 
no construction difficulties are anticipated. 

The controlling elevation is a summit on the Blood Indian Reserve in what 
would be sec. 36, tp. 3, rge. 27, W. 4th meridian. The elevation here is 3,906 
feet, and the estimated full supply level of the canal is 3,890, making the 
maximum depth of cut required above full supply level sixteen feet. The total 
length of this summit cut will be 4,000 feet. From the summit the water will 
be dropped freely down Bullshorn coulee to a point in what would be sec. 7, 
tp. 4, rge. 25, W. 4th meridian, where it is proposed to re-divert it by means 
of an earth dam 2,200 feet long with a maximum height of forty-eight feet. 

The full supply elevation of the canal at this point is approximately 3,602 
feet, making a total drop of 288 feet to be taken up in the channel of Bullshorn 
coulee. It is possible that some protection may eventually be required to this 
channel, but this has not been provided for in the initial estimates of the project. 

From Bullshorn coulee to St. Mary river there will be no difficulty, the 
only structures being two flumes, one just east of the Bullshorn coulee head- 
works and the other at Whitecalf coulee at a distance of about eight miles 
below the headgate. 

It is proposed to cross the St. Mary river valley in the NE. 4, sec. 34, 
tp. 4, rge. 24, W. 4th meridian, by a double barrel syphon consisting of two 
11-foot diameter continuous wood-stave pipes, carried across the river by two 
through truss spans each 125 feet in length. The total length of the syphon will 
be 1,720 feet and the maximum pressure head 133 feet. 

The controlling elevation of the portion of the canal between St. Mary river 
and the Spring coulee headgates is the summit in the centre of sec. 26, tp. 4, rge. 
24, W. 4th meridian, which is 3,609-5 feet. The full supply level of the proposed 
canal here is approximately 3.583 feet, making the maximum depth of cut 
required above full supply level twenty-six and one-half feet. The total length 
of this cut will be 5,300 feet. 

With the exception of the St. Mary river crossing and the above summit 
cut there will be no difficulty in constructing the canal from Bullshorn coulee 
to the Spring coulee headgates, where the water is turned into the main canal of 
the Alberta Railway and Irrigation Company. 


St. Mary River Diversion.—The three schemes investigated for diverting 
the St. Mary river have already been outlined. The point of diversion chosen 
is that of the present main canal of the Alberta Railway and Irrigation Company 
at Kimball. The two other sites investigated were at the following ga ONE, 


First —Sec. 4, tp. 1, rge. 25, W. 4th meridian. 
Second.—Sec. 34, tp. 4, rge. 24, W. 4th meridian. 


At the first of the above locations a dam 125 feet high with a crest length 
of 630 feet would be required. The site is a good one for the construction of 
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a high dam, consisting of a solid sandstone section. Test borings made here: 
proved the foundation to be suitable for the construction of a dam of any type. 
Tentative estimates have been made for a rock-fill dam. 

By means of this dam, water could be diverted to the Mary lakes and 
thence through the proposed Taylorville reservoir, Rolph creek and the pro- 
posed Lumpy Butte reservoir back to the main canal of the Alberta Railway 
and Irrigation Company in Pinepound coulee sec. 19, tp. 3, rge. 23, W. 4th 
meridian. The storage gained by such a diversion would be as follows: 


St. Mary river reservoir.. .. .. .. .. .. ..27,000 acre-feet. 
Mary lakecreservoit a \..,-10 6. ee see eee Reet v4 
aviary Me resServolt..4 ov gcc.a-teenae ten aes ea 
Duty. oUble FeSerMOllas ceo) oy tone eee te é 
TOtaleala tebe oe ee ee eo “ 


In view of the fact that this storage would only be required in very dry 
years it is considered that the cost of making this diversion is not warranted. 

At the second of the above locations a dam 185 feet in height with a crest 
length of 1,800 feet would be required. No test borings were made at this 
site but the foundations are doubtful, consisting of what appears to be a poor 
quality of sandstone. This diversion would do away with the main canal of 
the Alberta Railway and Irrigation Company as far as the Spring coulee head- 
gates and have the advantage of gaining the flow of Lee creek. It is not con- 
sidered that the advantages of such a diversion would warrant the additional 
cost. 

The canal from Kimball to the Spring coulee headgates has been designed 
to carry 1,600 second-feet and the cost estimates are based on enlarging the 
main canal of the Alberta Railway and Irrigation Company to that capacity. 
Provision has been made to partly control the flow down Pinepound coulee and 
to enlarge all structures including the Kimball headgates. 


Milk River Feeder Canal_—The water from Waterton, Belly, and St. Mary 
rivers is diverted at a point on West Pothole coulee in sec. 6, tp. 5, rge. 22, W. 4th 
meridian, by division gates, from whence it is proposed to construct a canal of 
2,200 second-feet capacity to the Milk river reservoir. The main canal of the 
Alberta Railway and Irrigation Company has been designed to carry 1,200 
second-feet as far as the Magrath lateral headgate and 1,000 second-feet from 
there to the Nine Mile coulee headgate. 

With the exception of several flumes and a syphon crossing of Pothole 
coulee the canal to Milk river reservoir presents no serious obstacles. The 
first flume is at a distance of 4,000 feet from the division gate and is 600 feet 
long at a maximum height to full supply level of sixty-one feet. Pothole coulee 
is crossed in sec. 34, tp. 4, rge. 22, W. 4th meridian, by a double barrel syphon 
consisting of two continuous wood-stave pipes each twelve and four-tenths feet 
in diameter supported on cradles. The length of this proposed syphon is 
estimated at 3,000 feet and the maximum pressure head is approximately ninety- 
seven feet. A flume 400 feet long at a maximum height of thirty-five feet is 
required to cross a small coulee Just below the Pothole coulee crossing, and 
another flume 330 feet long at a maximum height of seventeen feet is required 
at mile eleven from the intake. A drop of approximately seventeen feet is 
required at the Milk River reservoir, the full supply level of which is 3,355 feet. 


Milk River and Raymond Reservoir and Supply Canals—From the Milk 
River reservoir the canal system is more complicated. It is proposed to develop 
this site to a capacity of 80,723 acre-feet by the construction of two earth dams, 
one at the north side and the other at the east end. A small earth dyke is 
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also required at the west end. From this proposed reservoir provision has been 
made to divert water at the east end through Middle coulee to the Middle 
coulee tract and the proposed Verdigris reservoir, and at the north.side to the 
South New Dayton tract and the proposed Raymond reservoir. 

It is proposed to develop the Raymond reservoir to a capacity of 16,983 
acre-feet by the construction of two earth dams, one at the east end and the 
other at the north side. Provision has been made to divert water either to the 
North New Dayton tract or back to the main canal of the Alberta Railway 
and Irrigation Company in Nine Mile coulee. This latter canal is termed a 
balancing canal because by means of it the amount of water delivered from 
the Milk river and Raymond reservoirs is properly balanced between lands to 
the east and lands to the north of these reservoirs. The lands irrigable from 
this proposed canal have been termed the Balancing Canal tract. 


Middle Coulee Branch—This canal takes out of the east end of the pro- 
posed Milk River reservoir by means of a heavy cut through the summit 
between this site and the head of Middle coulee. It is proposed to carry the 
water freely down the channel of Middle coulee, thence through a constructed 
canal to division gates in sec. 35, tp. 4, rge. 17, W. 4th meridian, from whence 
it is either diverted directly to lands in the Middle coulee tract or to the pro- 
posed Verdigris reservoir and thence either to Milk river or to tracts to the 
east and north. The total drop disposed of in this natural channel of Middle 
coulee is 125 feet. From the division gates in sec. 35, tp. 4, rge. 17, W. 4th 
meridian, the distributary canal is carried across the north end of Western lake 
by a flume 1,984 feet long at a maximum height of 28 feet. This canal has 
been designed to carry 212 second-feet, the requirements of the Middle coulee 
tract. 


Milk River Diversion.—It is proposed to divert Milk river at a point in 
sec. 30, tp. 2, rge. 17, W. 4th meridian. This is the point at which the Alberta 
Railway and Irrigation Company constructed diversion works some years ago 
for the purpose of carrying water to the proposed Milk River reservoir. A 
portion of a canal (some twelve miles) also constructed by that company can 
be repaired and used to carry water to the Milk River and Warner tracts. 

The amount of flow in Milk river to which Canada is entitled under the 
International Waterways Treaty is insufficient for the requirements of these 
tracts, but provision has been made to irrigate them from water turned into 
Milk river by the United States, an equal amount to be returned to the river 
through Verdigris coulee. This scheme contemplates a joint arrangement 
between the United States and Canada for the exchange of controlled water. 

The Milk River canal has been designed to carry 385 second-feet, the 
requirements of the Milk River and Warner tracts. Flood waters will be run 
to Verdigris reservoir through a natural channel. 

- A tentative cost estimate to repair the “Old Milk River canal” has been 
compiled from a report made by the late Mr. R. J. Burley, M.E.1.C., November 
5, 1915. A further field investigation and cost estimate will be made during 
the field season of 1922. 


Supply Canals from Verdigris Reservoir—In addition to compensatiny 
the United States for their water used on the Milk River and Warner tracts 
(total irrigable area 36,698 acres) the Verdigris reservoir will supply the 
following: — 


Masteyverdigriattmacies 2). 5) i 4 Be A), 15112" aeres: 
Poor tracuwonis wot... 2 Or Ree Meio Dog iit 
Har crios seh acumen xt: fom. A Aa mM NMS T OQ ORd te. 46 


The total area under the Verdigris reservoir is thus 96,317 acres. 
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The canal from the Verdigris reservoir to a proposed sluiceway in sec. 16, tp. 
3, rge. 15, W. 4th meridian, about one mile below the reservoir, has been designed 
to carry 1,140 second-feet. At this gate provision has been made to divert 400 
second-feet back to the coulee and 740 second-feet to the East Verdigris, 
Pakowki and Foremost tracts. At a gate in sec. 29, tp. 3, rge. 14, W. 4th meri- 
dian the water will again be divided. The canal to the Foremost tract has been 
designed to carry 285 second-feet and the canal to the Pakowki tract for 426 
second-feet. : 


Main Canal to Foremost Tract—The expensive features along this canal | 
will be: a double fill some 3,100 feet long; a drop line to the proposed crossing 
of Chin coulee; a crossing of Chin coulee by means of a six-foot wood-stave 
syphon 6,300 feet long; a flume 800 feet long at a maximum height of nine feet 
and a single 68-inch wood-stave syphon 2,360 feet long. 


Main Canal to Pakowki tract.—The expensive features along this canal will 
be,—three miles of side hill cut below Verdigris reservoir a 90-inch wood- 
stave syphon 1,905 feet long; a flume 960 feet long at a maximum height of 
39 feet; a flume 624 feet long at a maximum height of 50 feet and a flume 688 
feet long at a maximum height of 23 feet. 


Proposed Enlargement of Alberta Railway and Irrigation Company’s Canal 
from Nine Mile Coulee Headgate to Chin Reservoir.—tCost estimates have been 
based on enlarging the above canal to 2,200 second-feet capacity. This was 
designed to carry flood water through to Chin reservoir. By a more economical 
distribution, by which the bulk of the flood water will be carried to the Verdigris 
reservoir, it will be possible to reduce the capacity of this canal from the Leth- 
bridge headgate in sec. 7, tp. 8, rge. 20, W. 4th meridian, to Chin reservoir to 
1,250 second-feet capacity. Provision has been made to control the water 
through Nine Mile coulee and to enlarge all structures throughout. The total 
drop in Nine Mile coulee provided for by structures is 130-6 feet. 


Supply Canal from Chin Reservoir—This will be an enlargement of the 
canal now supplying the Taber district, which takes out of Chin coulee in sec. 
36, tp. 9, rge. 19, W. 4th meridian, by means of a low dam. This canal has been 
designed to carry 973 second-feet or sufficient for the requirements of the 
following tracts:— 


‘Taber, «Cistrich: =, as As oeaersinal asthe vias cumane nd ae Uae as 
Proposed Taber, West tractincsdoc: cot, «oniian Goe2uuee 
4 Horsefiy. hake tracty.olt oak fbr etenee eSO ul ieee 
: iG AED: LEAs civ, senha epeyaiete <urckh i capee aman ene ean 
is Belly giver. trachgontAles ag ds yestee alae fy ee een 
x Purple Springs. tractsamcsai«:o scene) Soe Lean 
i Grassy) Lake South) trach.c-,...4 seen ee Olona ne 
i i So NOt taleildcuihe heat LOmmaiel 
* Yellow, Gakestracts oi ieiichkeis isi Suen Otel etme 
2 pouth Burdett 4racti. awe un),.0 once ernie hese 
a North “ ge | eae G09 len ei 
Totaliiet, O22 A, DeRs cA een es OU Meaie 


With the exception of a flume in sec. 21, tp. 9, rge. 17, W. 4th meridian, and 
a syphon in sec. 2, tp. 10, rge. 13, W. 4th meridian, there are no features 
requiring comment along the canals to the above tracts. : 

The canal to the Taber district now crosses a coulee in sec. 21, tp. 9, rge. 17, 
W. 4th meridian, by a flume constructed to carry 159 second-feet. It will be 
necessary to enlarge this flume to 433 second-feet capacity. 
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The syphon required at the above location will consist of a single four and 
one-half feet diameter continuous wood-stave pipe, 1,960 feet long under a 
maximum pressure head of eighty-two feet. 


Main Canal to the East Chin and Forty Mile Coulee Tracts—This canal 
has been designed to carry 1,065 second-feet, or sufficient for the requirements 
of 89,984 acres, the total irrigable area in the above tracts. It takes out of 
the proposed feeder canal to the Chin reservoir in sec. 27, tp. 8, rge. 18, W. 4th 
meridian. Water is dropped down 73-3 feet to this point from the Chin canal 
in sec. 16, tp. 8, rge. 18, W. 4th meridian, and then carried over Chin coulee 
by a syphon in sec. 27, tp. 8, rge. 18, W. 4th meridian. 

It is proposed to cross this coulee by a syphon consisting of a single con- 
tinuous wood-stave pipe ten and five-tenths feet in diameter 4,275 feet long 
under a maximum pressure head of 127-5 feet. The pipe will be carried across 
the canal between the Upper and Lower Chin reservoirs by an eighty-foot deck 
plate girder span supported on concrete and pile abutments. 

With the exception of a drop line on the North Forty Mile coulee branch 
just below the proposed division gates in sec. 20, tp. 8, rge. 14, W. 4th meridian, 
there are no features on the canals serving the East Chin and Forty Mile coulee 
tracts which require comment. The total drop at the above location is eighty- 
five feet, fifty-five feet of which is taken up artificially; the remainder will be 
disposed of in natural channel. 


Cost Estimates—The total development of this project is recommended 
and the cost estimates submitted anticipate that this will be carried out. The 
possibility of developing a smaller area is however realized. 

The doubt concerning the possibility of utilizing Waterton lakes for storage 
purposes makes the ultimate development uncertain, while the enlargement of 
the main canal of the Alberta Railway and Irrigation Company is an expensive 
item of cost. Further than this, the cost of irrigating several of the small tracts 
is high, owing to the long lengths of canal necessary to carry the water to them. 
It would seem that an economical development might be one comprising only 
those tracts which are most accessible to the source of supply. | 

Taking a broad view, however, and considering the future development, it 
should be realized that the only chance these comparatively expensive tracts 
have to receive water is by their inclusion initially in the main project, because 
while these tracts could be irrigated at an initial cost of about $40 per acre 
as a part of the greater project, the cost per acre to these lands, should they 
come in later by an extension, would probably be more than’ double this. 
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THE FOLLOWING IS A SUMMARIZED ESTIMATE OF COST FOR THE TOTAL 


DEVELOPMENT OF THIS PROJECT 


No. Item 

1. Waterton Take storame. acho. auee setae She oe 4b cone RA eI: ne ee eee 
2 \Watertor river diversion Canal eon woscet sok ox sso Grete Sime oe ete eae net ete eae enaee ort come 
al. | Belly river storages co.icaee: ages: fas. Rees bce 6 Causes Ss Be es ee 
4 1Belly: river. diverstoncanal to pring coulee. -i. 2... cou seek ee on es aces ee eee 
5 {Enlargement of Alberta Railway and Irrigation main canal to div. gates in 6-5-22.. 
6 {Enlargement of Alberta Railway and Irrigation Magrath lat. and N. Magrath Distr. 
BY SUSIE ARG Ae Re rece ear elec ste oes anacilons coacuap tos caus Bispekey syerepenent cei e ea Meese ae ne W eaets ute 

7 |Milk river res. feeder canal and S. Magrath Distr. system..................e0ceeees 
8) |Milk’ River reservoir icomplete:. 251... es 6 1 Oe ee ee a eee 
9 {Main canal Milk River reservoir to Verdigris reservoir and Middle Coulee Distr. 
SV SUCCIM 25. Sirs My tales are seen teeditaa sali Genel cians stiwya sa « ssnatet cacto item eteuene ohtae ce MemeLe met chet ickerse tener saan 

10; Verdietis reservoir complete. O20. ta). 00. ee OR ED, Fae See ee 
11 |Extension Milk River Div. canal and Warner and Milk River Distr. system......... 
12 |Verdigris outlet canal to div. gates, sec. 29-3-4 and distributaries.................. 


1341 Pakewkt canal and distriputary system io. is.,. 087. bok sek ee okt. Ae hitee Deon 
14; Poremost canal aid distributary system son: . san sole. cone pe ewe ie aa ee ee 


15° |Spillway. and diteh Verdieris resstouMilk river, oii. tie dne oie toe ek oe te eee 
16 |Canal connecting Milk river and Raymond res. and 8. New Dayton system....... 
ich Raymond/reservoir, completes s..2e. code « oot. cee be oi aes Crna een 
13: pl NOFGD ING Ww Lia VCOR BVSTOIIR once ties ct ctei.. c cat eee eee Re ee 
19.) | Balancing canal and distributary systema... fe7s20 7. fo. ce elty oe te ee et ee 
20 |Enlargement Alberta Railway and Irrigation canal Welling to Chin reservoir....... 
21 |Enlargement Alberta Railway and Irrigation Chin No. 1 lat. and Cameron Branch 

Saco) 86 Wa eR oi Sats ere cia Cenc eceSeD A end a cad Dada a okeo ig chee: 6 DEO Tae GearrG aaa t ages 


22 |Main canal New Chin reservoir to div. gates in 20-8-14 and distributaries............ 
Zon ee WoOrty-Nulle Wistr. Oysters) s\...50% we..aee ds ohien eet Reet pte. Bre a atte 


24,5). Korty-Mile DistreySysteml..i.<vie Wes Bibs See G45 eas eee, tee Se eens oe 
2521 Chin TesServOlr (COMIPlEUes. Cie... decide in Clee ce nie oe EF ELL So oe et, See ke oe 
26 |Enlargement Taber main canal and distributary system...............00cc sees 
ze aipurdett canal and distributary'systems.! 20 WV st eee ee eee 
28 |Horsefly lake drainage and Belly river tract distr. system......./.......000000000: 
Totals cect 66). ol ee ciel ee eee cee ee eee 

All the above estimates of cost include 10% for engineering. 
Add 5%—contingencies to cover loose rock, solid rock, bonding, haul, etc........... 
TOtal 2 ac swan verasiva s Riscdeea catia ae ee 


Total acreage developed 390,708 acres. 


Estimated 


Cost 


$ cts. 
960,382 90 
505,520 05 
456,505 40 


1,674,240 75 


585,150 50 


173,620 45 
935,992 27 
688,816 30 


698,791 27 
407,168 00 
369,802 30 
147,951 10 
769,940 75 
763,082 61 
32,673 25 
137,105 83 
295,754 00 
279,483 69 
150,442 88 


1,582,239 75 


74,345 72 
875,207 34 
297,123 45 
325,664 50 
208,079 19 

_ 525,357 00 
674,810 97 
89,894 06 


14,685,146 28 


734,257 32 


15,419,403 60 


OSL DER ACEO. Con. catile tps oe eee ne wee ee = $15,419;403° 60 = $39) 47 
390, 708 

Estimated cost Alberta Railway and Irrigation Distr. system.................. Bla Bear 

WOtal Ss. fies cade Se Ree aeraceleR on er ee ee ae $40 44 


Nore.— Detailed cost estimates to distribute the water over the 54,046 acres additional area which can 


be irrigated in the Alberta Railway and Irrigation Company’s tracts have not been made. 


This cost 


has been taken as $/ per acre, or a charge against the whole 390,708 acres (the total irrigable area in 
the project outside of the 79,671 acres now irrigated by the Alberta Railway and Irrigation Company) 


of 97 cents per acre. 


RECLAMATION SERVICE 49 


TABLE OF RESERVOIRS IN CONNECTION WITH THE PROPOSED LETHBRIDGE SOUTHEAST 
PROJECT AS DESIGNED 


Cost 
Name Location Area | Capacity |Estimated| per Remarks 
ost ac.-ft. 
_| acres | acre-feet $ cts.| $ cts. 
Waterton lake........... Tp. 1, Rge. 30, W. 4th M. 
& Glacier Nat. Park, 
(OA SMARR EAS aac terre etna 3,035 150,000/960,382 90 6 40|Present lake area 2,270 acres. 
Belly river and Mami 
CLOCK arte es Tps. 1 & 2, Rge. 28, W. 4th. . 1,434 30,906/456,505 40 14 77|Area Belly R. res...... 725 
Area Mami Ck, res.... 709 
Militrivor’ yo ane licicetie.< Tp. 5, Rges. 19 & 20, W. 4th 2e521 80, 723/688,816 30 6 81 "POtaL sa tater aa tae 1,434 
FRA VINON Gwe alee «.- Tp. 5, Rges. 20 & 21, W. 4th. 892 16,933|295,754 00 17 46 
Werdivrissse.. se teenie: Tps. 3 & 4 Rges. 15 & 16, W. 
; Ala Vie tye aa pe ee ee 8,396 140,566/407,168 00 2 90 
Chin (Upper)........... Tps. 7 & 8 Rges. 17 & 18, W. 
ACH IMS pied hie Conn ats 2,307 94, 250|208,079 19 3 52 
Norr.—Reference Chin storage. Present effective capacity Stafford Res.............c0ceeeeeceeececs 7,750 acre-feet. 
IPTeSeMAe Lect VierGapACity Upper lilies tayo, weemietdela clic) setorenterenege 4 scedttele p/oitie ce tietete tarsi cien darshe ,170 oa 
Enlargements per © hiner ees PIA motte hee esineieit oheetce ariel ofemtamn ake oie cslesets fa nt bivloistel at apclors 59,080 ef 
shOLaMGaApAcitVAOIA DINPOSORVOITS scr Ward ae ciriacirenicis « biteicrereisucialvlie srtciels «suche sliunereverd 102,000 i 


The cost of $208,079.19 as chargeable against the proposed enlargement of 59,030 acre-feet—$3.52 per acre-foot. 


Proposed St. Mary Lake Reservoir—The International Joint Commission 
at its session in Ottawa, October 6, 1921, recommended to the Governments 
of the United States and Canada respectively, the construction of an interna- 
tional reservoir at St. Mary lakes in the State of Montana. As a source of water 
supply for lands in the Lethbridge Southeast project the value to Canada of such 
a reservoir has long been recognized in the conservation of her share of the water 
of St. Mary river. The question of capacity is one which can best be settled 
by engineers of the United States and Canada familiar with the irrigation 
requirements of each country and with the physical features of the proposed site. 
Some study has been given to the question of capacity. The bases of this study 
are the ultimate diversion canal capacities anticipated by the United States and 
Canada respectively from St. Mary river. The most economical storage capacity, 
other things being equal, is that which will provide for the full capacity opera- 
tion of these canals for the whole of the operating season, or sufficiently long to 
allow each country to divert its share of the flow. Further discussion of this 
problem is inadvisable at present, pending some decision by the respective govern- 
ments upon the recommendation made by the International Joint Commission. 


Proposed Waterton River Storage —For the full development of the proposed 
Lethbridge Southeast project a large storage reservoir is required on the 
Waterton river, and in all estimates of the available water supply, canal capa- 
city, and costs, it has been assumed that storage capacity of 150,000 acre-feet 
will be created by damming the Waterton river at the “Narrows” between the 
upper and lower Waterton lakes. 

During the months of February and March, 1922, a complete contour survey 
was made of that portion of the proposed reservoir which lies in Canada. The 
water level of the lake is 4,161 feet and the area 2,269-7 acres. At an elevation 
of 4,217 feet, the superficial area would be about 3,000 acres and the corre- 
sponding capacity 150,000 acre-feet. 
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A dam of sufficient dimensions to impound this quantity of water was 
designed and a cost estimate made. The following is a summary of the esti- 
mated cost of development to 150,000 acre-feet capacity: 


Estimated cost oluproposed dam... sa e....8an 28) Mewar oman 
Damage to real property (in Canada) > i. .cn.. an ee 47,750 00 
Reconstruction of motor highway.... .. iat 950 00 
Estimated cost clearing flooded area, land damages, etc. . 75,500 00 
Telephoue dine as. .isbiaceate de a <6 ie ea thes ee 3,300 00 


Total: $873,075 50 
Bngineering and contingencies. 2. j.'-. ade, oe ee ed 87,307 50 


Total: $960,383 00 
Estimated cost. per Acre-100t ea neacity «./... 25 secures 6 40 


Owing to the fact that Waterton lakes are situated in the National parks 
of both the United States and Canada there has naturally been strong opposition 
in both countries to the proposed reservoir. In view of this opposition a recon- 
naissance was made during the field season of 1921 of the Waterton river valley 
from the lakes to the proposed intake in the NW + sec. 29, tp. 3, rge. 28. By 
means of a dam in sec. 1, tp. 3, rge. 29, W. 4th meridan approximately 60 feet in 
height with a top length of some 565 feet it is roughly estimated that 47,200 
acre-feet of water could be stored. The total estimated cost of this development 
is $685,623, or at a rate of $14.52 per acre-foot capacity. 

A number of other sites have been suggested but none are of sufficient 
capacity for the development of an adequate water supply from Waterton river. 


Water Supply.—Iin estimating the available water supply a net duty of 
eighteen inches has been assumed and an irrigation factor of 80 per cent, or it 
has been considered that 80 per cent of the entire irrigable area will require a 
depth of eighteen inches of water every year distributed throughout the season 
as follows:— 


MES Sea ete: Mi Aaa Ma an hin ie de Ve EE, 
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Absorption losses were estimated in canals at the rate of six second-feet per 
million square feet of wetted area, with the exception of distributaries to a few 
of the more sandy tracts where eight second-feet were allowed. 

A very complete study of the amount of water available from the Waterton, 
Belly, St. Mary and Milk rivers has been made for the.period 1912 to 1920 
inclusive, but is too voluminous for publication. The study shows an adequate 
supply for the 487,379 acres in the project for each year with the exception of 
1919 when there is a deficiency of 28,361 acre-feet (net), 9,000 acre-feet of which 
occur in the month of August and the remainder in September. The. oeccur- 
rence of two dry years in succession, 1918 and 1919, is the cause of this deficiency. 
Such conditions as obtained in these two years are evidently exceptional, but a 
study of the stream flow records shows that the conditions in the years 1905 and 
1906 were even worse than in 1918 and 1919. The indications are that a shortage 
of water may occur possibly once in every ten or fifteen years when the lands 
cannot be supplied with a full duty. The water supply, however, is considered 
adequate. In operating the system it has been considered necessary to have the 
Chin reservoir full by the first of June every year and to supply all the tracts 
under it entirely from storage during the months of June and July. 
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Organization.—The first definite steps toward organization were taken by 
representative farmers and business men of the Magrath, Raymond and Stirling 
country, at a meeting held at Raymond on February 15, 1919, when it was 
decided to organize with a view to the early construction of works to irrigate 
certain lands of the proposed Lethbridge Southeast project directly tributary to 
proposed reservoirs known as the Milk river and Raymond. These sites are 
both in township 5, directly south of the town of Raymond. Since that time the 
movement has spread and a number of other districts have organized. The 
Southern Irrigation district, including the lands referred to above, has already 
been erected under the Irrigation Districts Act, while others are in course of 
erection. The settlement of the International Waterways Treaty, in so far as it 
affects the division of the waters of Milk and St. Mary rivers, has removed the 
greatest obstacle to further development. A decision to construct the proposed 
St. Mary lake reservoir recommended by the International Joint Commission 
and a settlement of the question of Canada’s use of the Waterton lake storage 
would remove the last serious obstacles. The proposed districts now in process 
of organization and erection are only waiting for the Governments to point the 
way before taking further steps. 


The Southern Irrigation District—It was hoped by organizing this district 
that while most of the lands could be readily reached from the canal system of 
the Alberta Railway and Irrigation Company, the construction of some scheme 
independent of the proposed Lethbridge Southeast project, (possibly in co-opera- 
tion with the Alberta Railway and Irrigation Company) might be effected, and 
with this in view the district was erected and trustees were appointed. Although 
this district gave every assistance to furthering the interests of the Lethbridge 
Southeast project as a whole, they also independently negotiated with the com- 
pany. The result of these negotiations, however, has not yet led to any prac- 
tical solution. The company was not disposed to enlarge its system, and since 
the district was not in a position to finance any such undertaking alone it was 
decided to await further developments. Little further progress has been made 
during the past two years. The construction of the proposed St. Mary lake 
reservoir would make such a scheme feasible. This district should, however, 
be developed and constructed in conjunction with, and as part of, the Lethbridge 
Southeast project. 


The Proposed New Dayton Irrigation District —A petition to organize and 
erect a district under the Irrigation Districts Act was properly signed and sub- 
mitted to the Alberta Government on October 10, 1921. Owing however to the 
fact that there was not sufficient evidence to show that irrigation was feasible 
for this district, except as a part of the Lethbridge Southeast project, permission 
to erect such a district has not yet been granted and organization is at present 
at a stand-still pending the completion of the estimates of the Lethbridge South- 
east project. Practically no progress has been made during the past year. 


The Proposed Warner-Milk River District—This district, like the New 
Dayton district, is at present at a stand-still pending the completion of the esti- 
mates of the Lethbridge Southeast project. No progress has been made since 
the submission to the Alberta Government of a petition on February 20, 1920, 
to erect a district. 


The Proposed Masinasin District—Petitions have been circulated for the 
erection of a district, but no further progress has been made. This district is 
now awaiting the completion of plans and estimates of the Lethbridge Southeast 
project. 
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RETLAW-LOMOND DISTRICT 


A general description of the surveys already made of this district is given 
in the annual report for 1920-21. Previous surveys anticipated the extension of 
the Lethbridge Northern project to serve these lands, but the possibility of irri- 
gating them from an enlargement of the Canada Land and Irrigation Company’s 
system has always been recognized. 

During the year Mr. M. H. Marshall made a study of the main canal system 
of the Canada Land and Irrigation Company and compiled an estimate of cost 
for an enlargement to serve approximately 100,000 acres in this district while 
Mr. R. S. B. Lillico made a cost estimate for a similar enlargement of the Leth- 
bridge Northern system. 

Mr. Marshall estimates the cost of the necessary enlargement of the Canada 
Land and Irrigation Company’s system at $2,496,282, or approximately $25 per 
acre for the 100,000 acres served thereby. To this he adds $9.20 per acre, the 
estimated cost of the lateral system necessary to serve this area, making a total 
constructional cost of $34.20 per acre. 

The cost of the necessary enlargement of the Lethbridge Northern project, 
allowing for additional storage of 120,000 acre-feet on Oldman river, has been 
estimated by Mr. Lillico at approximately $3,140,590, or $31.40 per acre. To 
this must be added $9.20 per acre, the estimated cost of the necessary lateral 
system, making the total constructional cost $40.60 per acre. 

It is estimated that there is sufficient water available from either Bow or 
Oldman rivers for the 100,000 acres in the Retlaw-Lomond district, but while in 
very dry years the supply from Bow river may become critical, an adequate 
supply from Oldman river would be practically assured each year. 

These estimates of cost are based upon reconnaissance surveys and should 
not be considered as final. Further plane-table surveys of the district will be 
made during the field season of 1922 to definitely determine the irrigable area 
and to design and estimate the cost of the canal and lateral systems required. 


PROPOSED NORTH RETLAW DISTRICT 


The lands comprising this district are tributary to the canals of the Canada 
Land and Irrigation Company, and lie almost immediately north of the com- 
pany’s lateral “A” in township 138, range 17, west of the 4th meridian. Plane-table 
surveys were made of these lands and detailed plans and estimates have been 
completed. 

The total irrigable area is 2,081 acres and the cost of construction of a 
lateral system from the Canada Land and Irrigation Company’s main canal is 
$2.65 per irrigable acre. The total capital cost, including $40 per irrigable acre 
charged by the company as a proportionate share of the cost of the main canal, 
and an additional amount to cover the cost of organizing, financing and con- 
struction is estimated at $48.70 per irrigable acre. ; 

The scheme is considered feasible, but no definite steps have been taken by 
the land owners to organize an irrigation district under the Provincial Act. 


PROPOSED SOUTH RETLAW DISTRICT 


The lands comprising this district lie in townships 11 to 13, range 17, west of 
the 4th meridian. The area is divided topographically into two blocks, one lying 
to the north and the other to the south of the Canadian Pacific railway, Lomond 
branch. Plane-table surveys were made of the whole of the area during the 
season and detailed plans and cost estimates have been completed. 

The estimated irrigable area in the northern tract is 3,475-7 acres and in 
the southern tract 2,217-2 acres. Water can be diverted to these lands from 
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a point on the canal of the Canada Land and Irrigation Company above the 
drop in section 23, township 18, range 18. The estimated capital cost to develop 
the northern area is $241,815.00, or $69.57 per acre, and the southern area 
$127,944.00, or $57.70 per acre. In view of the high capital cost and the rolling 
character of the land in the northern tract, this portion of the scheme is not 
at present considered feasible. The southern tract forms a part of the Retlaw- 
Lomond project and it is not considered advisable to recommend the erection of 
this district until the surveys and estimates for the larger project have been 
completed. 


PROPOSED TIDE LAKE SCHEME 


A reconnaissance was made of certain lands in townships 18 to 21, ranges 
8 to 11, in the vicinity of the Tide Lake, Alberta, with a view to extending 
the canals of the Canadian Pacific Railway Eastern Section tract to serve them. 
It was found impracticable to irrigate these lands by the extension proposed. 
The possibility of irrigating these lands either by pumping from the Red Deer 
river or by an extension of the proposed North Saskatchewan project will be 
investigated during the coming field season. 


PROPOSED NEW WEST IRRIGATION DISTRICT 


The lands comprising this district lie almost ‘wholly in the west half of 
township 14, range 16, west of the 4th meridian and are tributary to and will 
receive their water supply through the canals of the the Canada Land and Irri- 
gation Company. Plane-table surveys were made of this district during the 
season and detailed plans and cost estimates have been completed. 

The total estimated irrigable area is 4,518-6 acres. The estimated capital 
cost of development is $228,666.94 or $50.61 per irrigable acre. 

This district is now in process of organization and the plans have been 
approved by the Minister of the Interior subject to some minor changes 
which will be made. 


PROPOSED BYREMORE DISTRICT 


Surveys were made of certain lands in townships 16 and 17, ranges 16 
and 17, west of the 4th meridian, tributary to the canal system of the Canada 
Land and Irrigation Company. This district comprises an area of 4,092 
irrigable acres of first class land. Detailed plans and cost estimates of this 
scheme have been completed. The capital cost of the development including 
estimated charges for organization, financing and construction is $61.40 per 
irrigable acre. The cost is higher than the interested land owners had expected 
and they are undecided as to the advisability of forming a district. 


PROPOSED RIVER BOW DISTRICT 


This district lies immediately south of the Eyremore district. Plane-table 
surveys were made during the season and detailed plans and cost estimates 
have been completed. 

This district, like the Eyremore district, is tributary to the canals of the 
Canada Land and Irrigation Company and will receive water through that 
system. 

The total irrigable area is 5,791-9 acres. The estimated capital cost is 
$314,357.00, or $54.27 per irrigable acre. No petitions have yet been presented 
for the formation of this district and no recommendations in regard to the 
scheme have been made. 
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PROPOSED PEARCE IRRIGATION DISTRICT 


Surveys were made of certain lands in townships 9 and 10, ranges 24 and 25, 
west of the 4th meridian, in the vicinity of Pearce, Alberta, with a view to 
irrigating them by pumping water either from Oldman river or from the 
canal system of the proposed Macleod district. Various schemes were investi- 
gated and comparative cost estimates have been prepared. It was found that 
the cost is excessive and the scheme is not recommended as feasible. - 


PROPOSED BEAVER CREEK SCHEME 


As a result of petitions presented by residents of the Tennessee, Hilsboro, 
Ashdale and Summerview districts a reconnaissance was made during 1920 to 
determine whether or not it is possible to irrigate their lands. The result of 
their reconnaissance briefly stated is as follows:— 


1. It is not feasible to irrigate lands in the above location from Oldman 
river. | 

2. It is quite feasible to divert water for irrigation from Tennessee and 
Beaver creeks. 

3. There is an area of approximately 9,000 acres tributary to Beaver creek 
which can be irrigated provided there is sufficient water for this purpose. 

4. In order to irrigate any considerable area of land from either of these 
creeks storage 1s necessary. 


From the character of the drainage basins of these creeks it was expected 
that storage could be created cheaply. A further reconnaissance made of the 
headwaters of Beaver, Five Mile and Nine Mile creeks proved, however, that 
there are no natural sites where water can be stored cheaply. Only one site 
was found which was considered worthy of further investigation; this was on 


Five Mile creek in township 9, range 26, west of the 4th meridian. A complete - 


survey was later made of this site. A tentative study was also made during the 
vear of the available water supply from Beaver creek and cost estimates of a 
tentative scheme to irrigate some of the area tributary to Beaver creek were 
prepared. 

It was estimated that with the available storage on Five Mile creek, about 
3,500 acre-feet, there might be sufficient water for 2,600 acres of land. A tenta- 
tive design was made anticipating a development of sixty-five quarter-sections, 
each with forty acres or less irrigable. The constructional cost of such a scheme 
was estimated at $55.30 per irrigable acre. During 1921 detailed surveys were 
made of this scheme and detailed plans and cost estimates have since been pre- 
pared. The following is a summarized cost estimate of the proposed develop- 
ment :— 


Headgates, weir, wing walls and earth fill.. .. $ 6,895 20 
Main canal... gendarme face, eerie ce nana oe 22,143 50 
Theteraiss.. 5) da)s oe eae) aetna nee ek eee 11,597 74 
Total. ef ai Sh Aes hh BEY SAGO eee 
Estimated cost. of reservoir.. .. .. ..-.. .. «+ eso U0OT00 
$125,636 44 

Engineering and contingencies... .. .. .... .. 18,845 47 
Lobad wed sucitiieten sc awe Sheed ee SIE BART Og 


Or $55.56 per acre. 
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PROPOSED FLOOD SCHEME FOR THE MEDICINE HAT EASTERN IRRIGATION DISTRICT 


On February 24, 1921, an order for the formation of the Medicine Hat 
Eastern Irrigation district was made by the Alberta Government, under the 
provisions of the Irrigation Districts Act, 1920. On April 12, 1921, Mr. George 
G. Anderson, Consulting Engineer of the Provincial Government, reported on 
the proposed project. He recommended that the government should not under- 
take to guarantee the bonds on account of alleged inadequate water supply. 
The district then employed Mr. D. W. Hays to report on the project and to 
prepare a modified plan that would appear more feasible from a water supply 
point of view. On July 20, 1921, Mr. Hays’ report was submitted, but he did 
not suggest any modified plan, as he was of opinion that any storage project on 
Ross creek was risky from a commercial standpoint. 

In November, 1921, the district requested this department to investigate 
the feasibility of utilizing flood waters to irrigate their lands, without using 
reservoirs, and the necessary further investigation was made during the follow- 
ing month. 

The district has been revised so as to create two small flood irrigation 
schemes, one diverting from Ross creek and serving some 1,338 acres situated 
one and one-half miles north of the Canadian Pacific Railway station at Dun- 
more and two miles east of Medicine Hat, and the other from Bullshead creek 
irrigating some 1, 600 acres lying adjacent to the Canadian Pacific railway and 
three miles south of Medicine Hat. The district includes a gross area of some 
4,800 acres, of which it is proposed to irrigate some 2,938 acres. 


Soil and Surface Conditions——The soil in the area to be served from Ross 
creek, as well as that from Bullshead creek, is a light sandy loam suitable for 
irrigation. The soil in the area under the proposed Bullshead creek canal has 
already shown signs of drifting. Each quarter-section included in the district 
has been carefully examined and the areas classified as irrigable can be con- 
trolled, are suitable for, and will be greatly benefited by irrigation. 


Climatic conditions—The average temperatures for Medicine Hat over 
a period of thirty-seven years have been worked out and are submitted here- 
under for the months of April to August, the growing season. These tempera- 
tures are higher than those for the Calgary, Edmonton and Lethbridge 
districts :— 
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The elevation of the district varies from 2,300 to 2,600 feet above sea-level. 


Rainfall—The average monthly rainfall over a period of thirty-seven 
years for the months of April, May, June and July, which are the months 
chiefly affecting crop growth for the year, are given hereunder:— 
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From the records of the wheat yields in relation to rainfall, which have 
been compiled from the available records of wheat yields of this province, it 
is observed that the average yield per acre during a period of sixteen years 
has been 14-2 bushels, and, if the years 1915 and 1916, which were exceptionally 
good ones, are eliminated, the average yield will equal only 11-6 bushels. Dur- 
ing the past five years the yield per acre has averaged about eight bushels. 


Water Supply—Ross Creek.—The proposed point of diversion from Ross 
ereek is in the SW. 4, sec. 8, tp. 12, rge. 3, W. 4th mer. and the 1,338 
acres which can be irrigated would be served by means of a canal some eight 
miles long with a capacity of 51-66 cubic feet per second. No storage is pro- 
posed in connection with this scheme. The records of stream flow indicate 
that during an average year, allowing for an 80 per cent irrigation factor, 
sufficient water for an eight-inch duty could be diverted at high stages of 
flow. The ditch proposed would have a capacity capable of supplying a twelve- 
inch duty to 100 per cent of the land, and it would appear that in favourabie 
years this would be available from high and flood stages as follows:— 


1,338 acres at 12-inch ED. (nh ANG STE Ey acre-feet 
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By taking individual years and considering that the water will have to 
be applied during the short and varying periods when it is available—beneficiai 
use can be considered about as follows:— 


1911—12 inches, April, June and September. 
1912—12 inches, April, May, June and September. 
1913—8 inches, April and May. 
1914—8 inches, April and May. 
1915—8 inches, benefit questionable, sufficient rainfall. 
1916—8 inches, benefit questionable, plane rainfall. 
1917—8 inches, April and May. 
1918—8 inches, April. 
; 1919—0 inches. 

1920—8 inches, April and May. 

~ 1921—12 inches, April and May. 


From the rainfall records at Foster’s ranch, near Seven Persons, during 
1915-1916, it is doubtful whether any irrigation was required, as will be seen 
from precipitation records given hereunder:— 

DLE srt F Normal 
1915 1916 1911-1917 
Inches Inches Inches 
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10-81 18-46 8-55 


RECLAMATION SERVICE 57 


Water Supply—Bullshead Creek.—The proposed point: of diversion from 
Bullshead creek is on the SE. + sec. 29, tp. 11, rge. 5, west of the 4th meri- 
dian. The land to be benefited is some 1,600 acres of sandy loam soil lying 
just west of Dunmore. In this case the irrigable land lies much closer to 
the proposed point of diversion—control being obtained with only two miles of 
main canal. 

With a canal capacity of 51-76 c.f.s., and assuming an irrigation factor of 
eighty per cent of the 1,600 acres, the available records indicate that an eight- 
inch duty would be available for eight years out of ten. Owing to lack of 
storage and the short and fluctuating duration of flow a greater quantity cannot 
be granted. During the year 1919 the available supply was scarcely more than 
sufficient to prime the canals, and during 1914 there would not have been suffi- 
cient for any practical irrigation, after deducting prior appropriations and allow- 
ing for riparian rights. 

This indicates that during possibly two years out of ten the scheme would 
be of little direct value, but as it can be constructed at small cost per acre the 
benefit during normal years would be considerable. Some moisture might be 
retained in the soil from one year to another; this condition occurs in the case 
of heavy soils, but with sandy soils such as those under consideration, the 
favourable effect would be less marked, especially where the subsoil is very 
porous. Although alkali conditions are not anticipated it would be well to make 
tests. ; 

Consideration should be given to the fact that a very high percentage of the 
water available from both sources must be diverted during April. This is often 
very early in the year for successful irrigation in most parts of Alberta, as the 
ground is liable to be frozen. However, conditions in this particular district 
are exceptional and in most years irrigation can be applied beneficially during 
this month. In fact, a great deal of consideration has been given to the success- 
ful results which have been obtained in this vicinity by Messrs. Starks and 
Burton who have operated their irrigation project from Bullshead creek under 
precisely similar conditions for the past fifteen years. 

From experiments which have been carried on by this department for a 
number of years at the Brooks Experiment Station it has been ascertained that 
twelve inches of water are required to produce the first ton of alfalfa hay. 
With twelve inches of water applied by irrigation and supplemented with an 
-average of from five to six inches from precipitation during May, June and July, 
it is estimated that a yield of two tons of alfalfa per acre is possible. 


Works—Ross Creek Diversion—The works in connection with the diver- 
sion from Ross creek will consist of a reinforced concrete diversion dam in the 
SW. + sec. 8, tp. 12, rge. 3, west of the 4th meridian. This dam could be of 
simple and inexpensive design with flash board control. The total concrete has 
been estimated at twenty-three cubic yards. There do not appear to be any 
special difficulties in connection with the construction of a dam at this point. 

The main canal commences at a point adjacent to the dam and continues 
westward for some eight miles until the irrigable area is reached. The principal 
drawback to this part of the general scheme would appear to be the length 
of canal necessary before control is obtained. No excessive cutting would be 
necessary on the main canal. 


Cost—Ross Creek Diversion—The estimated cost of construction per acre 
for the area to be benefited is $12.93. This will construct a scheme which 
will ensure an annual application of twelve inches of water in eight years out 
of ten according to existing records. 


Works—Bullshead Creek Diversion.—The works in connection with the 
diversion from this creek will consist of an inexpensive reinforced concrete 
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dam in the SE. + sec. 29, tp. 11, rge. 5, west of the 4th meridian. From this 
point the main canal will follow a northeasterly course for one mile, thence 
across a natural coulee and thence northwesterly until the irrigable area is 
reached, a distance of some two miles from the point of diversion. A crossing 
of the Canadian Pacific railway is required in the SW. 4 sec. 6, tp. 12, rge. 5, 
and the estimates have allowed for two concrete pipes at this point. Other 
structures required will be of simple and inexpensive design. 


Cost—Bullshead Creek Diversion.—The cost per acre for the necessary 
works has been estimated at $6.50. This 1s for a scheme which will give 
eight inches of water to each acre of land during eight years out of ten, accord- 
ing to records now available. 

The trustees of this district are not entirely satisfied with the location of 
the reduced areas which will be benefited under the amended scheme and have 
requested a further investigation to be made to determine the possibilities of 
irrigating some of the adjoining areas. This work is now being undertaken and 
a further report and estimate will be submitted for their consideration at an 
early date. 


MEDICINE HAT SOUTHERN IRRIGATION DISTRICT 


An outline of the system which was designed for this district, together with 
an estimate of cost, was published in the 1920-21 report. Notice of application 
to form an irrigation district in a¢cordance with the provisions of the Irrigation 
Districts Act was published in the Alberta Gazette of February 28, 1920, and 
the district was duly erected; officers were appointed 11th January, 1921, and 
notice published in the Alberta Gazette on the 31st January, 1921. 

On April 13, 1921, Mr. George Anderson, a consulting engineer, of Denver, 
Colorado, reported on the project on behalf of the Provincial Government. He 
recommended that the district be not assisted by the province, as in his opinion 
the water supply did not justify it. The district officials were not satisfied with 
this report and employed Mr. D. W. Hays, of Medicine Hat, Alberta, to make 
a report on the project and to outline a scheme that would be free from this 
objection. On July 18, 1921, Mr. Hays submitted a report to the district and 
suggested that the irrigable area be reduced to 3,000 acres and that each unit 
contain at least eighty irrigable acres. Following these suggestions further field 
work was undertaken and a report and estimate were submitted by Mr. C. M. 
Moore from which the following is quoted:— 


“The water for this proposed project is that which finds its way 
into Sevenpersons and Paradise creeks from the melting of the winter’s 
accumulation of snow—a heavy rainfall seldom causes any run-off. The 
catchment area above the proposed reservoir covers 529 square miles, 
most of which forms the western slopes of the Cypress hills. The drain- 
age basin lies some thirty-five miles south of Medicine Hat, Alberta, and 
its elevation ranges from 2,500 to 4,000 feet above sea-level. 

“Tt is proposed to divert the normal flow of Paradise creek into 
Sevenpersons reservoir No. 2, to augment the supply from Sevenpersons 
creek. 

“The average annual precipitation at Medicine Hat for the past 
thirty-six years was ten inches and varied from 5-11 inches in 1886 to 
23-28 inches in 1899. The precipitation from September 1 to April 30 
over the same period averaged 5-2 inches. 

“The yearly mean temperature at Medicine Hat for the last thirty- 
one years was 42° Fahr. as compared with 37° at Calgary. The average 
mean temperature for May to September inclusive was 62° a Medicine 
vie and 56° at Calgary. 


ee 
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‘Paradise creek Joins Sevenpersons creek one mile east of the town 
of Seven Persons. The discharge measurements of Sevenpersons creek at 
Medicine Hat are available from 1913 to the present and have been care- 
fully studied. The average rainfall from May 1 to August 30, for the 
last thirty-six years was 4-8 inches, which is only a fraction of the 
amount which the soil could absorb without causing any run-off (provid- 
ing the showers were light). Frequent chinooks cause most of the snow 
to melt during the winter months and a run-off results, if the soil is 
frozen. It therefore appears that run-off bears little relation to precipi- 
tation in this drainage basin. In this report the period for which run-off 
data are available will be accepted as indicating the conditions that may 
be expected in the future. ) . 

“ The site of Sevenpersons reservoir No. 2 is twenty-five miles south- 
west of Medicine Hat and at full supply level at elevation 2,513 feet 
has an area of 2,597 acres, at which elevation the available storage 
capacity is 12,259 acre-feet. The bottom of the lake forming the south- 
ern end of the reservoir has an elevation of 2,509 feet. At elevation 2,501 
feet the area of the reservoir is thirty-nine acres and the capacity is 
102 acre-feet. 

“Since the greater part of the area covered by the reservoir will be 
exposed each year the seepage losses will be greater than in most reser- 
voirs. The loss is estimated at 3-23 inches per month over the water 
area. The average rainfall per month since 1884 is 0-83 inch which 
leaves 2-4 inches, or 0-2 foot per month, to be lost by seepage over the 
entire water area of the reservoir. The temperature in this distriet is 
relatively high and the evaporation losses in the reservoir would approxi- 
mate 0:2 foot in January, February, March, November and December, 
0-3 foot in April and October, 0:4 foot in May and September, 0-6 foot 
in July and August, and 0-5 foot in June. 

“The required works consist of an earth dam with a concrete spill- 
way on Paradise creek in sec. 1, tp. 10, rge. 7. From this point a canal 
leads westward about five miles with a capacity of. one hundred -cubic 
feet per second. A drainage ditch would be necessary. to drain the lake 
which forms the southern end of the reservoir. 

‘““Sevenpersons reservoir No. 2 would require a dam similar to that 
mentioned above as well as a concrete outlet pipe with gates and a control 
tower. The remainder of the structures would be of standard design. 
Two sets of farm buildings would require removing. 

“The irrigable area lies on the east side of Sevenpersons creek and 
is contained in thirty-nine quarter-sections scattered over a distance of 
nine miles beginning near. the reservoir. Thirty-three of these quarters 
are to have eighty acres, and the remaining.six quarters lying adjacent 
to the creek sixty acres, commanded. The thirty-nine quarters are owned 
by sixteen different persons, the largest individual holding being twelve 
quarters; eight persons own one-quarter section each. Of the sixteen 
owners, six cultivated a portion of their land during the past year and 
two owners reside on their holdings. The quarters included in the district 
are those owned by the original petitioners. At the northeastern limits 
of the district preference is given to cultivated lands where no extra 
expense would be incurred to the district. 

“The irrigable area within six miles of the reservoir falls to the 
north at about thirteen feet per mile with a uniform slope. The surface 
soil is sandy loam and at scattered points the subsoil of fine clay is 
exposed. This fine clay contains a small percentage of alkali and the 
advisability of irrigating such exposed areas is receiving attention. How- 
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ever, about eighty acres of each quarter show no alkali-bearing soil 
exposed. The remainder of the irrigable area appears to possess a con- 
siderable depth of sandy loam on the surface. This portion falls more 
rapidly to the north and is slightly rolling. It contains small knolls and 
it is doubtful whether some quarters would contain many more than 
eighty irrigable acres. 

“The estimated cost of construction and right of way is $52.47 per 
irrigable acre.” 


This. amended scheme was developed upon request of the district and with 
the idea of devising the most economical system for the water supply avail- 
able for an area of 3,000 acres, as suggested in the report submitted by Mr. 
D. W. Hays, and referred to above. 

In view of the conditions of land ownership, etc., and of the fact that a 
study of the available records indicates that a supply sufficient to apply from 
fifteen to eighteen inches in depth would only be available during seven out of 
nine years, further investigation is deemed necessary. It has therefore been 
decided to defer further action towards recommending the reservation of the 
necessary water for the project until more information regarding water supply 
has been obtained. 


PROPOSED WILLOW CREEK SCHEME 


As a result of petitions presented by residents in townships 9 and 10, range 
27, west of the 4th meridian, between Willow and Kyiskap creeks, a recon- 
naissance was made during 1921 to determine the possibilities of irrigating these 
lands. The result is as follows:— ; 


1. The controlling feature is a high cutbank on the west side of Willow creek 
just opposite to the town of Granum in section 36, township 10, range 27, and 
that in order to command the lands the main canal must be at a sufficiently 
high elevation to avoid this. 


2. The proposed intake must be either on Trout creek or on Willow creek 
‘above the mouth of Trout creek. 


3. The lands which would be commanded by such a scheme are in every 
respect suitable and irrigation would be most beneficial. 

4. To. irrigate lands from either Trout or Willow creeks, storage would 
be required. 


A reconnaissance was made of both Trout and Willow creeks with a view 
to locating storage sites. Only two sites were located, one on Trout creek in 
sections 27 and 34, township 11, range 28, and the other on a branch of Willow 
reek just above the “ Bar U” ranch in section 6, township 14, range 29. 
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Detailed surveys of this scheme were made later by Mr. N. M. Sutherland 
and detailed plans and cost estimates have since been completed. The following 


is a summarized cost estimate of this proposed development:— A Ie 


Weir and intake, Muddypound creek.. .. .. ..$ 1,850.45 
imc ALAM mene, foros sme wakeec nN fe See OS O47 30) da: 
Nera gee eles sd ie foo ee al 8 087.67 ~ 


38,435.42 6a 
Iyngineering and contingencies—15 per cent.. .. 5,765.31 - 


44 200.73 
Reservoir—Trout and Muddypound creeks.. .. .. 215,796.72 
peGuteet lca sty li ingest Baer Glas ci eden PAPO OO BAO 


Total irrigable area = 4,472 acres. 

Total cost per acre == $259,997.45 — 4,472 = $58.14. 

Cost of canal system per acre = $44,200.73 ~ 4,472 = $9.88. / 

Cost of reservoir per irrigable acre = $215,796.72 ~ 4,472 = 
$48.25. , 

Capacity of reservoir = 7,659 acre-feet. 

Cost of reservoir per acre-foot = $215,796.72 -—- 7,659 = $28.18. 


A study has been made of the available water supply from Willow, Trout 
and Muddypound creeks. This shows in the case of Willow creek that although 
the yearly discharge is sufficient to provide for the requirements of the present 
applicants and also for the lands of the proposed Willow creek scheme of 
Granum district, in dry years the discharge for the months of July, August, 
and September falls below the rate required. To assure a full duty of water 
during these periods, storage is necessary. In the case of Trout and Muddy- 
pound creeks the records show that during about fifty per cent of the years for 
which records are available the discharge of these streams during the summer 
months is insufficient and storage for the entire combined yearly run-off is 
required. The critical years are 1918 and 1919 and the following table shows 
the operation of the proposed storage reservoir on Trout creek for these years, 
estimating the storage capacity of this site at 7,660 acre-feet. Considering the 
period of nine years, 1911 to 1919 inclusive, it is found that with the proposed 
Trout creek reservoir it will be possible to provide the estimated monthly 
requirements throughout, with the exception of four months during 1919 and a 
short period during 1918. In view of this it would seem that the proposed 
scheme is feasible from a water supply point of view. 


PROPOSED GRANUM IRRIGATION DISTRICT 
TaBLE Showing Operation of Reservoir on Trout Creek 


Discharge| Required] Discharge] Required Run Required! Remain- 
Year Period of Trout | for small J}of Muddy-] for small to for Gra- | ing in 
Creek schemes {pound Ck.| schemes | storage |num Dist.} storage 
ac.-{t. ac.-ft. | ac.-ft. ac.-{t. ac.-{t. ac.-ft. ac.-ft. 
7,660|Carried over. 
E1421) Peete: 208 OT Olea ence eee eee: 7,660 
855 389 84 84 422 422 7,660/Quail res. filled. 
1,018 778 55 55 240 2,531 5,369 
652 652 | a Wael Reppert 2,531 2,838 
387 387 2 py Ratan sate eee 1,687 1151 
399 389 25 25 10 L266 see Gre Shortage=105 ac.-ft. 
AGO eee eee ee 30 30 UB oo one PE 769 
AQ eines (et ee Coes atvak ADO eee ee ene 1,169 
LOT eee co TA NR Se renee ere BAe eee be 1,470 
bi) 2 ae 208 208 815 sae sees 2,286 
1,058 778 55 55 280 422 2,144 
553 553 3 SRA tee ee OG Ll setae Shortage=387 ac.-ft. 
209 DOG ee” BR Ieee deere Nincees aaeten ke ANSI H elas Aen ean D3 lee 
ae : 178 Adio lhe cA nl Bet pen aon ype Se TSB SY een ee 1687 wees 
Septem ber.. 161 MOL BP ies oy ou peuiee ae ei ee tele eran BPR are 12 DOG ae ence oe Te Ree | 
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PROPOSED MANYBERRIES CREEK RESERVOIR 


Investigations into the possibilities of storage on Manyberries creek in 
the early months of 1921 resulted in the location of a reservoir site covering part 
ot the following sections:— | 


Sec. 34, tp. 4, rge. 6; secs. 2, 3, and 11, tp. 5, rge. 6; the dam site being in the 
NW. i sec. 34, tp. 4, rge. 6, W. 4th mer. A plane-table survey was made of the 
site in August, 1921, elevations being on the original irrigation datum. 

Approximately 4,000 acres of hay lands are irrigable below the reservoir, 
but as about one-half of the total annual run-off takes place in April it would 
only be possible to cover the whole irrigable area during this month. The 
average run-off in May is slightly in excess of 500 acre-feet, and in June about 
the same. At present an area considerably less than 4,000 acres is being 
irrigated below the reservoir, chiefly with one flooding during the March or 
April peak. Very little irrigation is attempted after the end of April in normal 
years, as the flow of the stream averages only about eight second-feet. With 
some provision for storage a larger area could be irrigated, and the water could 
be applied when required, which would increase the yield from the irrigated 
land considerably, and also make possible the growing of alfalfa and other crops 
requiring frequent applications of water. 

The mean annual run-off for the period 1911-21 is 7,200 acre-feet, but as the 
records are incomplete it is probable that the actual mean run-off is somewhat 
greater. 400¢ 
Assuming a total irrigable area of 4,000 acres, net duty fifteen inches, 
and allowing for canal and reservoir losses and an irrigation factor of eighty per 
cent,;-it is thought that storage capacity of 11,000 acre-feet is sufficient to ensure 
an adequate supply of water for conditions equal to the driest recorded period. 
From the point of view of economy in the reservoir this is also a suitable figure, 
the cost of storage for any less quantity being greater per acre-foot stored. For 
any greater quantity the cost per acre-foot stored would be about the same, as 
the content of the dam increases rapidly without any considerable increase in 
the surface area of the reservoir. 

Following is a summarized estimate of cost of a reservoir with a capacity 
of 11,000 acre-feet:— 


Earth fill, 242,000 + 10 per cent = 266,200 c. y. at $25.. .. .. $ 66,550 00 
Rmiprap, t4500%sa, yds, at S2 perssqe vader! vate ee ene 29,000 00 
Stripping, 20,000 sq. yds, ab plO-per LOOts oe 2... cet ener eee 2,500 00 
Cutlet svorke* Cap. DOC.US). ae ae ee lr oe ce ee 5,648 00 
Spillway weir and’ chute, Gap. 2,000 3 eres) os cae ne ee 14,935- 00 
Property; damages, O00 vacsm ata) Osetia: a0) cairn 5,500 00 
$124,133 00 
Add 10 pericent contihzencies,etc; r.8 wae ere) sete eee 12,414 30 
| 7 $136,547 30 
Cost per acre-foot for! storing 11,000sgcre-feet —.. -.. - ek). Spiel 
Cost per acre for irrigation 4,000 acres’— 5... 7. eee ee 


PROPOSED CHAMPION IRRIGATION DISTRICT 


The development of this project is the result of a. reconnaissance made 
during 1920 of a scheme to supply water for the proposed Retlaw-Lomond 
district. It was found that under the proposed canal from the Highwood river 
to lake McGregor, which would be necessary to carry the water for the Retlaw- 
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Lomond district, there is a fairly large tract of good land (estimated’ at 58,000 
acres) mostly in townships 14 and 15, ranges 22, 238, 24, 25 and 26, West of the 
4th meridian which could be irrigated. A tentative study made of the records 
of Highwood river indicated an available water supply for not more than 50,000 
acres. Since these lands are more entitled to the Highwood river water than 
lands of the Retlaw-Lomond district, the scheme has been confined to these 
lands, and is now known as the Champion district. 

A reconnaissance was made during 1921 of the headwaters of Highwood river 
for the purpose of locating a suitable site in which to store the flood waters. A 
dam site which appeared to be suitable was located just above the mouth of 
Cataract creek. The river at this point flows through a solid rock canyon 
at what is locally called ‘ Gunner’s Grade” which makes an excellent site for a 
dam. Upon being further investigated it was found that to store anything like 
the required: quantity of water (estimated at 60,000 acre-feet) the cost of 
development would be excessive. wht 

Another site was located just northwest of the town of High River in what 
appears to be an old river channel. It was estimated that by constructing a 
forty- or fifty-foot earth dam here thirty to forty thousand acre-feet of water 
could be.stored cheaply. In conjunction with a known reservoir site at Frank- 
burg lake in township 16, range 22, just east of the town of High River, it was 
estimated that sufficient storage (60,000 acre-feet) could be developed. 

Surveys of this scheme were later made by Messrs. Sutherland and Mc- 
Gillivray. The main canal and some of the distributaries were run, and section 
line levels over the irregular areas completed. Complete plane-table surveys 
will be carried on during 1922 and estimates and detailed plans will be prepared. 


RESERVOIR SURVEY AT THE JUNCTION OF GAP AND MAPLE CREEKS 


A survey was made of a proposed reservoir site at the above location and 
a plane-table survey also made of Tenaille or Sixteen Mile lake, it being con- 
sidered that a very cheap reservoir site might be developed here for the purpose 
of regulating the flow of Maple creek and providing water for schemes already 
developed or contemplated along the creek towards Bigstick lake. 

The investigation of this site showed that a reservoir with a capacity of 
4,220 acre-feet could be developed at a cost of approximately $5.40 per acre- 
foot and that the cost of storage per irrigable acre for 3,000 acres would be 
approximately $7.60, the total estimate being $22,980. 

It is proposed under this scheme to divert the available waters of Maple 
creek into.a natural channel leading to Tenaille or Sixteen Mile lake by means 
of a headgate in the right bank of Maple creek. The natural channel will 
require enlarging and improving. A system of dykes averaging seven feet 
in height will be required to control the water. The general topographic 
features are such that a storage reservoir can be developed with reasonable 
expenditure. The bed of the lake is composed of heavy impervious clay and 
seepage losses should be negligible. The evaporation losses during May, June 
and July have been estimated as follows:— 


Acre-feet 

hay NChmOscss On mean SUrIaCe. . «7 eee ee: 230 
June—5-1nchwloss4onvimMean Suriaces; eee. 4 -- 320 
tive ine umlosston Mean -suUrIaCe ws). owen wen. 190 
740 

Nadvitricotionsrequirements’ a ed Se RA 4,000 


| 4,740 
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, This total is about 500 acre-feet in excess of the reservoir capacity figured, 

but an additional six inches of storage would take care of this deficit. The 
evaporation losses on the dead water surface of the lake after emptying the 
reservoir would be approximately 600 acre-feet up to March of the succeeding 
year. A total diversion from Maple creek of approximately 5,300 acre-feet 
will be required to offset these losses and provide for irrigation requirements on 
a basis of a twelve-inch net irrigation on 3,000 acres during May, June and July. 


SURVEY OF MAPLE CREEK FLATS 


A survey was made of certain lands in the vicinity of the town of Maple 
Creek, with a view to irrigating them from Maple creek and Gap creek. Canals 
to serve these lands were run out from both creeks and a complete topographical 
survey made of the lands commanded. Reservoir sites were surveyed on these 
creeks at points where it was considered that storage might be created. The 
reservoir sites surveyed are at the following locations:— 


Gap creek, sec. 27, tp. 10, rge. 27, West 3rd meridian. 
Maple creek, sec. 7, tp. 10, rge. 26, West 3rd meridian. 
Downie lake, secs. 1, 2, 11 and 12, tp. 10, rge. 28, West of the 3rd meridian. 


A final study of this development has not yet been completed. There is 
considerable doubt as to the suitability of these flats for irrigation. The soil 
consists of a very heavy clay containing some alkali. An investigation of the 
soil conditions was made during the season by Dr. Shutt, Dominion Chemist, 
but the results of his investigation are not yet known. Topographically, there 
are no serious obstacles to this development but considerable storage is required 
for the irrigation of even a comparatively small area. 


IRRIGATION SURVEY BENCH-MARKS IN ALBERTA AND 
SASKATCHEWAN. 


REDUCED TO MEAN SEA LEVEL DATUM 


A large number of permanent iron bench-marks were established during 
the field season 1911 over a wide area in the two provinces covered by irrigation 
surveys. A considerable number had been previously established by earlier 
surveys, but these were found to differ considerably from the elevations estab- 
lished by the Geodetic Surveys of Canada and were probably taken from 
Canadian Pacific Railway track elevations. 

A record has been compiled showing all the bench-marks which have been 
established from 1911 to 1921 inclusive. They have been numbered consecu- 
tively and the location given by section, township, range and meridian for easy 
reference. The elevations have all been reduced to mean sea-level datum, which 
in many cases has been made possible through the co-operation of the officials 
of the Geodetic Surveys Branch, Department of the Interior. 

All the bench-marks are of the standard type which has been adopted by 
the Irrigation Division of the Reclamation Service. 

This record is to be published separately in pamphlet form for more 
convenient reference. 
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REPORT ON DUTY OF WATER INVESTIGATIONS FOR 1921—SUM- 
MARY OF RESULTS OBTAINED AT BROOKS, VAUXHALL AND 
COALDALE. 


Seeding was started on April 19, but owing to low temperature in April and 
May growth was slow. Frost occurred on twenty-four nights in April and six 
in May, the last occurrence in May taking place on May 28. 

The total precipitation, April to September inclusive, was 8-26 inches or 
nearly double that of 1920, which had a total of 4:97 inches. The mean 
temperature for the period was 56-2°. 

On the whole the season was backward, due to a dry spring and the low 
mean temperature and rather cold, wet fall. Drought and hot winds in June 
did considerable damage to crops, especially where insufficiently irrigated. 

The results of the past season’s work are given in the following tables. 

In studying the tables it is to be noted that the column Total Depth 
Received is the sum of the Duty of Water and Precipitation. The column Total 
Depth Used in Growing the Crop shows the depth of water actually used in 
erowing the crop as determined by soil moisture tests. 


DUTY OF WATER INVESTIGATION AT BROOKS 


The following tables show the rotation schedule adopted at Brooks in order 
to maintain the general fertility of the farm, and so that certain crop series may 
have from year to year, as nearly as may be, the same conditions of soil fertility. 

For 1921 the duty of water for wheat has been determined under three 
different conditions of soil fertility: (1) immediately following a leguminous 
crop; (2) following oats, after peas—beets; (3) following barley after oats—— 
potatoes. In a similar manner the duty of water for oats is found under four 
different conditions of soil fertility, barley under three, and potatoes under two. 


Rotation A.—Alfalfa five years, potatoes, wheat, flax. 
ij B.—Alsike clover four years, roots, oats (a), wheat, oats (b). 
C.—Grass three years, potatoes, barley, wheat. 
D.—Red clover two years, oats, barley. 
E.—Peas, wheat, oats, barley. 


From this schedule it is possible to have in each season erain crops (wheat, oats 
or barley) coming immediately after legumes and grasses, second year after 
legumes, and third year after legumes. This gives an opportunity of securing 
practical evidence of the phenomena that crops growing on fertile soil require 
less water to produce a maximum yield than when growing upon soils where, 
because of successive cropping without the introduction of organic matter or 
legumes, the available plant food has been materially reduced. 


Wheat.—In rotation “E” the maximum yield of 42-5 bushels per acre 
was produced under a total depth received of 1-92 feet. 

In rotation “CG” the maximum yield of 34-9 bushels per acre was produced 
under a total depth received of 2-09 feet. 

In rotation “B” the maximum yield of 39-0 bushels was produced under 
a total depth received of 2-42 feet. 

Summarizing the results from the three wheat series, it is shown that the 
maximum yields were produced with an average total depth received of 2-14 feet, 
of which 0:42 was rainfall. In each series, with the exception of that in rotation 
“B” where the maximum yield of 39-0 bushels coincides with the maximum 
application on plot 69-E, additional irrigations produced a decrease in yield. 
The dry plots gave some straw but no grain. The maximum yield of the three 
series, 42-5 bushels per acre, with a total depth received of 1-92 feet, was from 
land which grew peas in 1920. 
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“PD” the maximum yield of 143-0 bushels per acre was 
produced under a total depth received of 2:09 feet. In rotation “B” (a) the 
maximum yield of 138-1 bushels per acre was produced under a total depth 
received of 1-92 feet. In rotation “E” the maximum yield of 91-2. bushels 
per. acre was produced under a total depth received of 2:39 feet. In rotation 
“B” (b) the maximum yield of 84-7 bushels per acre was produced under a 
total depth received of 2-06 feet. 

Summarizing the results from the four oat series it is shown that the maxi- 
mum yields were produced with an average total depth received of 2:11 feet, 
of which 0-42 foot was rainfall in “ D” and “B” (a) and 0-39 foot was rainfall 
in “EF” and “B”(b). In all series except “E” excessive irrigation gave 
decreases in yield. 

The maximum yield of the four series, 143 bushels per acre, with a total 
depth received of 2-09 feet, was from land which grew clover in 1920. 


Flax.—The flax plants suffered from wilt and the results from the application 
of the irrigation schedule were so unreliable that the data were discarded. 


Barley.—In rotation “ E” the maximum yield of 49-2 bushels per acre was 
produced under a total depth received of 1-69 feet. In rotation “D” the 
maximum yield of 60:5 bushels was produced under a depth of 1-69 feet. 
In rotation “C” the maximum yield of 52:0 bushels per acre was produced 
under a total depth received of 1:69 feet. 

Summarizing the results from the three barley series it is shown that the 
maximum yields were produced under an average total depth received of 1:69 
feet, of which 0:35 foot was rainfall. The dry plots produced no yield. 


Alfalfa Seed Production—The maximum yield of alfalfa seed, 3:7 bushels 
per acre, was produced under a total depth received of 1:57 feet, of which 
0-57 foot was rainfall. This yield was produced from that portion of plot 
‘“A1-E,” which was seeded in hills. It was coincident with the maximum depth 
applied. The dry plot and plot “41-B”, which received one 38-inch irrigation, 
produced no seed. 

Where the alfalfa seed was sown in rows, the maximum yield, 2:38 bushels 
per acre, was produced under a depth received of 1-57 feet. The dry plot and 
the plot receiving one irrigation produced no yield. 

Where the alfalfa was sown in drills, the maximum yield, 3:20 bushels 
per acre, was produced under a total depth received of 1-57 feet. The dry plot. 
and the plot which received one irrigation produced no yield. 

The past season was very unfavourable for the production of alfalfa seed. 
Late frosts damaged the blossoms, which did not set. well. ‘The seed all through 
the Brooks district germinated very low and had a high percentage of hard seeds.. 


Peas.—The maximum yield of peas, 60-3 bushels per acre, was produced on 
plot “20-A ” under total depth received of 2:47 feet. The dry plot produced 
no yield. Plots “20-B” and “ 20-C ”’, which received total depths of 2:81 and 
3:14 feet, produced decreasing yields, 58:4 and 57-2 bushels respectively. 


Potatoes.—In rotation “ A” the maximum yield, 421 bushels per acre, was 
produced under a total depth received of 1:69 feet of which 0:69 foot was rain- 
fall. The non-irrigated plot produced at the rate of 120 bushels per acre. The 
crop on this rotation was preceded by clover. 

In rotation “C” the maximum yield, 283 bushels per acre, was produced 
under a total depth received of 1-61 feet, of which 0-61 foot was rainfall. The 
crop on this rotation was preceded by grass. In both rotations the yields 
increased with the increase in the depth applied up to the maximum, excepting 
plots 86-A and 86-B in rotation “C”’. 
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Summarizing the results of the two potato series, it is shown that the 
maximum yields were produced under an average depth received of 1:65 feet, of 
which 0-65 foot was rainfall. 


Alfalfa Hay—lIn rotation “ A”’, 1919 seeding, the maximum yield, 5:57 tons 
per acre, was produced under a total depth received of 3:92 feet. The non- 
irrigated plot produced 0-05 ton per acre. 

In rotation “ A ’”’, 1920 seeding, the maximum yield, 5-73 tons per acre, was 
produced under a total depth received of 2:42 feet. The non-irrigated plot 
produced 0:42 ton per acre. 

In rotation “ B ”’, 1920 seeding, the maximum yield 5-50 tons per acre, was 
produced under a total depth received of 3:42 feet. The non-irrigated plot 
produced 0-10 ton per acre. 

Summarizing the results of the three alfalfa series, the maximum yields 
were produced under an average depth received of 3:25 feet. The average 
maximum yield is 5-60 tons. The average depth used in producing this yield is 
2:93 feet. 


Grass Hay—The maximum yield of grass hay, 1-87 tons (3,750 pounds) 
per acre, was produced under a total depth received of 1-82 feet, of which 
0-32 foot was rainfall. The dry plot produced one ton per acre. 


Golden Bantam Sweet Corn—The maximum yield of sweet corn, 21-50 
tons green weight per acre, was produced under a total depth received of 1:07 
feet, of which 0-57 foot was rainfall. The dry plot produced 7-95 tons per acre. 


Dry Land Wheat.—No yield whatever was produced where wheat was 
grown on non-irrigated land. 
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DUTY OF WATER INVESTIGATION AT VAUXHALL 


Duty of water investigations were commenced in the spring of 1921 on the 
Kinlock farm of the Canada Land & Irrigation Company near Vauxhall. 

The work at Ronalane was abandoned in favour of the Vauxhall location, 
as the latter farm is situated in the most thickly settled and best farmed area 
of the Canada Land & Irrigation Company’s tract where the results obtained 
from the irrigation investigations can be observed by a large number of resident 
farmers. The Kinlock farm has a more uniform soil than the Ronalane farm 
and is better adapted for experimental work. 

The accompanying plan shows the general layout of the plots at Kinlock 
farm. The failure of the company’s local representative to apply the irrigations 
according to the arranged schedule makes the data obtained more or less 
unsatisfactory, as we do not know whether additional irrigations would have 
increased or decreased the yield, or what influence the irrigations would have 
had if they had been applied at the right time. 


Canada Blue Peas—The maximum yield, 24:4 bushels per acre was pro- 
duced under a total depth received of 1-39 feet, of which 0:99 foot was received 
in three 4-inch irrigations. 


Marquis Wheat—-The maximum yield, 48:2 bushels per acre, was pro- 
duced under a total depth received of 1-71 feet, of which 1:32 feet were received 
in four 4-inch irrigations. 


Leader Oats-—The maximum yield, 116:4 bushels per acre, was produced 
under a total depth received of 1-72 feet, of which 1:32 feet were received in 
four 4-inch irrigations. 


Bark's Barley—The maximum yield, 47-6 bushels per acre was produced 
under a total depth received of 1-71 feet, of which 1-32 feet were received in 
four 4-inch irrigations. 


Gold Coin Potatoes—The maximum yield, 376 bushels per acre, was pro- - 
duced under a total depth received of 1-82 feet, of which 1-25 feet were received 
in five 3-inch irrigations. 


Grimm’s Alfalfa (Ronalane)—-The maximum yield, 3-28 tons per acre, was 
produced under a total depth received of 2-39 feet, of which 2 feet were received 
in four 6-inch irrigations. 
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DUTY OF WATER, COALDALE, ALBERTA 


Duty of water investigations at Coaldale were carried on during the season 
of 1921 by Mr. Wm. Chadwick. The work was commenced on May 9, when 
soil moisture determinations were made on all the tracts under observation. 
Water was available to the farmers about the 15th May. Irrigations of alfalfa 
began towards the end of the month. Light snowfalls and showers were of 
frequent occurrence during the month, accompanied by strong winds. Eight 
degrees of frost was registered May 28. 

Strong winds occurred during the latter part of June which caused some 
soil drifting. Considerable damage was done in this month by cutworms on 
tracts 325, 326 and 327, more than half the crop of wheat on tract 327 being 
destroyed. The duty of water observations on this tract were therefore 
abandoned for the season. 

Grasshoppers were very numerous during August and caused considerable 
damage to the grain growing on tract 322. 

The table immediately following gives a summary of the duty of water 
data obtained during the season. All alfalfa fields except No. 302 received two 
irrigations. No field yielded more than two cuttings. Tract No. 324 produced 
the heaviest first cutting, 2-84 tons per acre. Plot 3805 produced the heaviest 
total yield, 4-22 tons per acre for the two cuttings, with a total depth received 
of 2-19 feet. 

For the thirteen tracts in forage crops during 1921, the average total depth 
of water received was 1-94 feet, and for the five tracts in grain crops, the average 
total depth received was 1-25 feet. 

For all tracts the average total depth of water received was 1-75 feet. 
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SHOWING DEPTH OF WATER IN FEET USED ON COALDALE TRACTS, 1913 TO 1921 


1913 1914 1915 1916 1917 
She) es Shy ap [fe ye) Las eye Ihe Wei, Lee 
b | 38 lgeol & | SS ess] F | SS Sool & | SS SSS| & | SS ees 
E o> |ooo| 8 PE looo!| B Le loo] B Salo Oo) Le 1600 
A la |BAR) A | |IkAR) A lm [BARI A |a& |AAR! A |e IsAS 
PUT ALO yiraietsteliwcn cet 1-70} 0-98) 2-68) 2-11) 0-57] 2-68) 0-68! 1-32) 2-00} 0-41) 1-56) 1-97] 1-31} 0-68] 1-99 
sLimOLhyien weeeeeer DY DR WLSEE HS on dollops autlis oo.ou e 1-28} 1-32) 2-60} 0-33; 1-56) 1-89) 1-48] 0-71] 2-19 
Wiheatee. a ee eiaes 08740-9812 ieee lees ae) rate ee 0-22) 1-32) 1°54; 0-00} 11-73! 1-73) 0-78] 0-41) 1-19 
Oats ivatacn cue: aente we 1-49} 0-57) 2-06) 0-00} 1-32} 1-32) 0-00} 1-73} 1-73 Ate AR 
Barleytcset nossa ane tae came lero ee 25) Oe bu 182) 0001s l= 32a 12320200) 156100 1-5 Oller seen ee ae 
Averages for all 
cRractsracne ee 1-15! 0-98} 2-13) 1-84' 0-57! 2-41) 0-571 1-32) 1-89} 0-28! 1-56! 1-84) 1-18} 0-65] 1-83 
Average 
1918 1919 1920 1921 1913 to 1921 
q = 
Crop 3 3 3 3 a oe 1a 
cbs Be Le Bd |e fa aul ole Gol 
e | 38 |Seu| B | SS Sas] 2 | SS ERS) F | 88 SBS] 2) 8 Esl s 
3 2S ooo 3 SS |oo00 3 2S lood 3 2S loo] 3 ~~ Oo Dl F 
a a BAR! A of BAR| A at BAR| A Ay BAR) A | A apg | = 
ATi alia’ aoc seer 2-00} 0-31] 2-31] 1-66] 0-47| 2-13] 1-31] 0-81] 2-12] 1-59} 0-46] 2-05)1-42] 0-80)2-22] 81 
*himothyeee eee 1-30} 0:30) 1:60] 1-25} 0-25} 1-50! 0-80] 0-78) 1-58! 0-35} 0-36! O-71/1-02) 0-76)1-78} 12 
Wheaten. cathe. 1-16} 0-29) 1-45) 1-18! 0-38} 1-56] 0-47] 0-81] 1-28} 0-86] 0-48] 1-34]0-78| 0-80/1-58) 26 
Oats yee en 1:04} 0-28} 1-32] 1-15} 0-42) 1-57) 0-55] 0-80} 1-35) 0-70} 0-43] 1-13/0-80} 0-79)1-59) 15 
find (o)iges 0 SM ria I feseat BOeeaA Mes (ene at Ut aren Beer tie (Pabedan tm, a Men Vata a ena be Mlb te wl lacie Sibel ail [ota eg 0-21] 1-15/1-36) 6 
Averages for all | 


Tracts......-..+..| 1:70) 0-30) 2-00) 1-33) 0-48] 1-76) 1-1} 0-81) 192 a 0-45 the 0-79}1-95|146: 


The preceding table shows the average total depth of water received for the 
Coaldale tracts from 1913 to 1921. The average total depth of water received 
for the grain crops was 1:51 feet: the average duty of water for the same period 
for grains was 0-60 foot. For the alfaifa and grasses the average total depth 
received for nine years was 2:00 feet and the average duty 1:22. For all tracts 
under consideration the average total depth received for the nine-year period 
was 1:95 feet; the average duty 1-16 feet. 


DISCUSSION OF SUMMARIZED DATA 


The duty of water for any locality will vary from year to year, principally 
in accordance with the amount and seasonable distribution of the precipitation, 
and to a lesser extent as influenced by temperature and the condition of soil 
and subsoil. Therefore, in order that the water requirements of crops may 
readily be compared, from one year to another, or between different localities, 
it is best to consider that crops annually receive a certain amount of water—. 
precipitation plus irrigation—and to designate this amount as the “ Total Depth 
Received”. 

The first table following shows comparisons between Coaldale, Ronalane,. 
Brooks, and Strathmore for temperature, precipitation and evaporation. 

The second table is inserted to show the climatic conditions prevailing during’ 
the years 1914 to 1921 inclusive at the four stations from which data have been 
taken for use in the general discussion on duty of water which follows. 

The third table is inserted for purposes of comparison and shows the average: 
climatic conditions which prevailed during the seven years as compared with 
long term averages. In these tables the data cover the period April to September- 
inclusive. 

The small chart indicates the different soil conditions at Strathmore, Rona~ 
lane, Coaldale, and Brooks. 
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The fourth table gives a summary of the data collected from the Coaldale, 
Ronalane, and Brooks stations during the period 1913 to 1921 inclusive. It is 
not intended to quote these figures as representing the exact depths required for 
the various crops, but rather as showing the results of investigations to date. 
The column headed “Yield ” is inserted as a useful index to the crops produced 
at these three stations. The column headed “ Depth” shows in feet the total 
depth of water received (irrigation plus precipitation). 

The average depth shown is the average of the depths at the different sta- 
tions weighted according to the number of years during which records have been 
taken at each place. The column marked ‘ Average Depth” shows the average 
for Coaldale, Ronalane, and Brooks. 

The data at Coaldale are based on the results gained by average farmers 
irrigating thelr own fields and cover a period of eight years,—the yields: at 
Coaldale have been omitted because they would not be comparable with the 
results obtained at the other places. 

The results at Ronalane are based on plot work carried on consistently for 
six years. The results at Brooks are based on accurate and consistent plot 
work covering a period of four vears. For Ronalane and Brooks the figures 
shown represent the average, at each place, of the total depths of water pro- 
ducing the maximum crop yield in each year. For Coaldale the figures represent 
the average for ordinary crops in each year. 

The mean summer precipitation for the past five dry years 1917 to 1921 
inclusive was:— 


TUT lcs at IPR adem eee Sal al write cre cong OL PAO bbe 
TOO Cement awe we eee a, 4 a so Oe b4 ote 
me Ct oe eS are ek Pee es et ee ek es OO. ite 

Means euLince es tatiGne ets 2iac 2. le) Pacts OO Oo Ik 


We find, therefore, that even during the past five dry seasons in southern 
Alberta we have had enough precipitation, when added to the legal duty, to pro- 
duce the optimum possible duty. 
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TABLE SHOWING COMPARISONS BETWEEN COALDALE, RONALANE, BROOKS 
AND STRATHMORE FOR TEMPERATURE, PRECIPITATION AND 
EVAPORATION 


NW. 25-8-20 
Coaldale E]. 2828-1 


1915 1916 1917 1918 1919 1920 1921 
Evaporation— 
DTT, ot ABU as mee, Ae oe 5:68 1-51 2255 3-20 6-59 32p1 2-05 
BEAN ee et ee eae 4-28 5-12 4-83 6-76 5:20 5-68 3:69 
A JTb iy shea Mere cg coe EO (ih? a 2-26 4:68 5:78 7-88 7:30 6:47 6-62 
AUT Ses feces eave ey aces o ote ie 4-38 6-20 9-20 7-68 8-12 6-92 6°55 
PUNT Oy ne aaa eaten 4-97 4-70 5-23 6-79 6-91 5:76 6-09 
September...0e oe ast 2:93 3°59 4-35 3-76 3°81 4-80 4-28 
pe iUO A cig th y ies 4 20k, aetirh 24-50 25-80 31-94 36:07 37-93 32-94 29-28 
Precipitation— 
SOT ttke oteits tek is be ates 0-00 0-26 0-70 0-15 0-53 3°54 0-54 
UG VEER os hee eee 2-99 4-12 0-86 1-03 1-86 1-59 1-28 
STUNT. ER ON reer ge a ee ae 5:31 3°82 2-11 0-65 0-66 1-09 0-86 
AS ore aber aeege a8 5-15 2-47 0-29 0-93 127 Bed Belt 
EAVES ag lina a a i Sete oa 0-28 Sia 1-88 1-23 1-20 0-29 0:55 
meaptem ber Mosse". dase: 2-11 4-79 2-82 0-41 2-14 0-31 12) 
SOUT Seger Ls cota ee oor are 15-84 18-71 8-66 4-40 7-66 10-03 6-61 
Tem perature— 
22g 0) Wy | es aes cee Se ae 50-0 44-2 39-2 42-8 45-4 olen 41-2 
Lei een ee warmer ge Os ck a: ihcal 48-6 49-7 44-0 49-0 47-6 51-0 
CLS ORLA eat ala tema 54-7 56-4 56-4 63-0 58-3 57-0 62-8 
ALUN Teen co aay EAM phoney 59-3 63-3 68-5 64-3 65-9 69-0 64:6 
EAATB US Une ot calvin Boch eee 4 ee 67-2 60-8 63-5 63-5 66-7 68-1 62-7 
Septem bere ess vs 28 ea 50-4 53:6 55-1 57-4 54-8 55-4 50-3 
AVOCIAGC. ev... 55-4 54-5 55-4 55-9 56-7 54-7 55-4 
NW. 5-13-12 
Ronalane E]. 2330 
1915 1916 1917 1918 1919 1920 1921 
Precipitation— 
PATE Ate: 9 oct Ores Ae aie) 0-09 0-14 0-84 0-21 2-34 0-90 0-61 
(HE oA Ee Teper eek ee 1-69 2°33 0-76 0-65 1-62 1-54 1:74 
DUNG. heer, Vet ee 4-15 4-32 1-29 1-22 0-37 0:66 0-74 
uly ee Sey Ane. (ob ue Shenae 3:26 4-24 0-24 1-3af 0-89 2:22 1-21 
PRU OS een eta 0:75 1:68 1-34 0-92 0:77 0-00 0-57 
moptem ber.) fate es oe ek 1-29 3°14 1-53 0-22 0:83 0-03 1-96 
SUIS 1 kann hein Seni L123 15-85 6-00 4-59 6-82 Dao 6:83 
Tem perature— 
PAPEL iii, oh Depree eet nna e ie 8 51-4 43-9 37-7 42-2 45-5 33:6 42-9 
VEER WP” yi het an Petal oan Be 53-0 48-7 51-6 49-8 53-6 50-4 52-4 
Ore tube ee ee ee ee 56-4 57-6 57:8 64-1 63-1 59-7 66-3 
ULLAL e tees PRN RG YT 61-2 65:8 69-9 65-0 67:3 69-5 68-3 
PRAT Us =o), <p Pe tS ak Ga 69-2 62-1 62-6 64-4 66-6 65:8 64-8 
Bepteniber.f7s 0. eas 51-5 Doo op, 55-0 54°6 56-9 50-7 


Average........ yeild D032 55-8 56-8 58-4 56-0 57-5 


RECLAMATION SERVICE 89 


TABLE SHOWING COMPARISONS BETWEEN COALDALE, RONALANE, BROOKS 
AND STRATHMORE FOR TEMPERATURE, PRECIPITATION AND 
EVAPORATION—Continued 


SE. 6-19-14 
Brooks El. 2455 


1915 1916 1917 1918 1919 1920 1921 

Evaporation— 
Pert Sa A Rs Saree Ma cee ae ne be 5-68 2-47 1-05 2:64 
LAURE oe eh op | i RR a aA (ROR ea gta by 8) Pe a ge 8-47 6-07 4-28 3:69 
ATH RE MERNE ee Ecc c 3h. uct 4 oe cet are ace is Pape wig sles 8-50 7-33 She 5-77 
Pry Reis ee 50 tee Dial eee ea med Eco, Sex pa Se es ee 9-57 ils fp 3 6-29 
CATE Chet ae a ee ee re re eee re 6-80 5-21 5:65 6-01 
PEO OGL ereree ee, fohees iN worms Ro eRde Seales Lapaadthe.s 3°84 3:21 4-12 3-22 
MoE B TVR recy cropper PERO TE ROR IME Par ROT (Coe eRe aed ae 42-86 31-44 25-98 27-62 

Precipitation— 

ENDER Sr eater eh rh cal ene ieay Sok dns 2 agains 0-58 0-00 1-41 1-16 0-95 
PE Re Sect |. ane tackten Sees ood WEE 6 1-01 0:42 1-02 0-88 1:55 
June.. 5-41 B27 0-89 0-54 0-40 1-52 0-21 
Ly Pee 8! as as SHIR 1-55 2-61 1-06 1-39 1-46 1-41 1-44 
PARIGUSD eee tbe swiss ese 2-07 1-80 2-45 1-15 2-40 0-00 1-46 
Deplem berte fixe. seh cel: 0-65 2-45 0-82 0-31 1-77 0-00 2-65 
SU eee ee Meer ae te eee le od et 6-81 3°81 8-46 4.97 8-26 

Tem perature— 
PA DITA Seren as ERE. S 48-2 43-0 39-0 46-0 43-8 34-6 41-5 
LAL 1 amet ea ake Oe a 50-0 47-0 52-0 52-0 53-1 53°8 50-3 
June 56-4 58-0 58-3 65-0 62-4 59-4 64-6 
July Eee E > 6 Sicneasanceh to 62-0 66-0 70-5 67-5 66:3 69-0 67-3 
PAALGUIS Ge Maen TS edict e eS 70-0 62-0 63-9 64-2 64-5 64-6 63-2 
Renter Der wuyses winless sakes 51-0 52-0 54-3 Dace 54:8 Doo 50-0 
A VOTAPC ds 5.5.8. 56-3 54-6 56-3 58-0 57°5 55:6 56-1 

NE. 11-24-25 
Strathmore El. 3190 
1915 1916 1917 1918 | 1919 1920 1921 

Evaporation— 
PAVE A ieee bs nee Ge MiGs «, Fst 4-22 - 2-59 2-09 2-88 -15 2-05 3-00 
ME ay Ne eae tecste ts ce eee 4-73 3°46 3°70 4-58 6-42 3-00" 4-76 
HER te, Gotu! an 4-33 4-59 4-60 5-83 6-42 4-20 6-02 
July.. 6-47 4-84 5:88 6-13 5:46 4-47 6-27 
AVERT Ag oo oS ER ea ey 4-25 3:16 3°66 4-01 3°65 4-47 3°59 
POPUCTOA DEY sen. vocal em 222% 2-66 2-27 2-62 1-64 3°67 2-69 
SUIS Pricer cioeae oles x 26-27 21-30 22-20 26-05 27-74 21-86 26-31 

Precipitation— 
ENSUE 9 ope ciety ak ee 0-11 0-44 0-56 0-39 1-45 2-11 0:84 
"IDG SS CS a 3:42 4-51 3:26 1-08 2-26 1-78 0-71 
ARNE, ie eI ie i SRR ape neat 4-77 2-02 2-30 0-22 1-10 tee 1-14 
AERC UE i ORE SO Seg ee 4-89 3-42 0-51 1-10 1:56 2-87 2-70 
PATHS Ste ee MR hel fone Ce 1-48 3:18 2-48 2-10 3°46 0-27 2-99 
DEDLCIO WOH.) wel eh ws 2-56 2-60 1-05 0:82 3:26 0-08 0:63 
SUMS eee Webs ao mee 17-23 16-00 10-16 earG 13-09 8°83 9-01 

Temperature— 
BACT A ort atccs eee 46-6 41-0 S| 41-2 41-9 27-7 38:6 
PvE VY Set ee ea 22 Ak rok 48-6 44-4 47-2 48-5 47-4 46-0 49-2 
“RGAE. Spe ic ae HAY f 53-9 54-2 59-9 56-1 55-5 60:3 
A HD er ie oe a Te 59-1 64-9 62-6 61-7 65-0 61:8 
RETA UT saath, eo Pe 64-4 56-7 59-0 55:5 60-4 60-8 58-9 
SCMUOULIGL 2 os hs se hum ae 47-0 48-5 51-8 49-0 49-5 aio 47-0 
PA VOPAROLS ocean 52-6 50-6 52-0 52:8 52-9 51-0 52-6 
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TABLE SHOWING COMPARISONS BETWEEN COALDALE, RONALANE, BROOKS 
AND STRATHMORE FOR TEMPERATURE, PRECIPITATION AND 
EVAPORATION—Concluded 


Average for 7 years 


Temperature Precipitation Evaporation 
0 Inches Inches 
(Exar Kea Ve, MR EMIEN BIVAR Ur acl og bl dela s ee i aN Rh om ae 6 55-4 10-27 31-21 
Oma ATIC ee 5 ete sic er ae ease PE TIC ae ie ee eee ionic ane 56-7 8-09 
IS TOOKS ree 6.8 oe Meee ee eee Moke ben eae ares pee ee. SAN! 56-3 
SETA LMINIOL Cr se) Ree ee Ge RE a Soe ce re ae Sie Ml 11-43 | 24-53 


COMPARISON OF CLIMATIC CONDITIONS 


Precipitation Temperature 
1914 | 1915 | 1916 | 1917 | 1918 ; 1919 ; 1920 | 1921 | 1914 | 1915 | 1916 ) 1917 | 1918 ) 1919 | 1920 | 1921 
“Feet | Feet | Feet | Feet | Feet | Feet | Feet |Feet| °F | °F | °F | °F | °F | oF | oF | oF 
Strathmore..| 0-71] 1-44] 1-33] 0-85} 0-48] 1-09| 0-74] 0-75| 52-4| 52-6] 50-6] 52-0] 52-8) 52-9] 51-0] 52-6 
Ronalane.....| 0-38} 0-93] 1-32) 0-50] 0-38| 0-57] 0-45] 0-56 59-4) 57-1] 55-2| 55-8| 56-8| 58-4] 56-0] 57-5 
Coaldale... 0-57| 1-32| 1-56] 0-72! 0-37] 0-64| 0-84) 0-55] 55-9] 55-4| 54-5] 55-4] 55-9] 56-7| 54-7) 55-4 
Broseeone | vase e. [ss] 0-57} 0°82] 0-70] 0-41} 0-92] 55-6] 56:3)......] 56-3] 58-0] 57-5] 55-6) 56-1 
Precipitation Temperature 


1914-1921 ;Long Term.| 1914-21 ,;Long Term. 


Feet Feet Oy 1H 
Caleareeny: hp at Maia cal Ale ele Fa an oe Aaa 0-77 1-00 54-32 52-51 
RECA ein STII On Ae Mah dpi da i ae ee ea 0-72 | O-77 59-06 59-01 
Rey ea EE ore REAP RO OD aT cael Filey ys At 0-81 0-96 | 54-76 55-64 


Calgary—index for Strathmore—long term records 1885-1921. Medicine Hat index for Ronalane and Brooks—long term 
records 1884-1921. Lethbridge—index for Coaldale—long term records, 1903-1921. 


DIAGRAM SHOWING TYPICAL SOILS OF 


Strathmore Ronalane Coaldale Brooks 
Bie Sandy soil Fine sandy loam soil Clay Loam Fine Sandy loam 
(0X0) Cn lO 

—-——————_|Fine ‘sandy soil to Sandy loam Light clay loam Very uniform soil. 
Second depth varying from very uniform, Very fine sand and 

Foot 3 to7 feet. has no imper- silt. Light gravel 
ees, <a ——. ———| viousstratum. |————| at 12 to 14 feet 
Third Foot depth. 


Fourth Foot} = = |  |---------- 
————————]}- --------- ———|Sand and Gravel |————— aac AgT Sch 
Fifth Foot |Heavy clay and 

———| gumbo subsoil. |———-— = a, 
Sixth Foot |Very impervious. 
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SUMMARY OF CROP DATA 


Coaldale Ronalane Brooks 


Average 
Crop eet eee Oe Te Rh mii OAT a oe a ar re peat earl Wek th 
Yield | Depth | Yield Depth | Yield Depth eP 

WV ERE CHAO ean igate eletas AM onee so aa ok 1:41 45-9 1-91 44-8 2-06 1-72 
Sten s Were Sheets. Stl taste bo ie:y Sra wre chats 1-52 91-4 2-15 100-1 1-90 1-83 
Bo OY eee i ieee cl sine cove. oa as 1-61 58-5 1-74 56-4 1-89 1-76 
UR oy BY eae Le | es Eee 44-0 231 56-2 2-32 aot 
MERA L OOS Ae resin Scion ce Bes he G.h os oh os 0-83 371-0 2-03 312-0 1-95 1-78 
ee ee Me Ctra | ores «cs in| Ce oie eee a ote oN ils « eighteen 24-4 1-95 1-95 
LOOT eran eee adh ts ee ls chk; OLR t ts hae oe es 8-4 1-34 1-34 
Place; mee See cree bed oeiiles 2-16 3:32 2-13 5-82 2-96 2-31 
OTC Ey a Sy Se ee ee Ls Oyen 3s Rie ot ere es 1-73 1-72 1:88 
belh OUT ET OSS aa aaee ee ed | ae a BE ea Po 1-35 1-66 16-2 1-82 1-71 


The average depth noted in the above table indicates quite clearly the 
total depths required for the crops listed, when grown in that part of Alberta 
lying south of township 28, and exclusive of that strip of country lying imme- 
diately east of the foothills. 

Assuming, as in previous reports, that eventually all irrigated farms will 
be seeded down, one-half to alfalfa and one-half to common grains, we have:— 


Average depth for wheat, oats and pany ee ae ea tn” ee Leet 
Average depth for ATE eee eee Ae OE Ree cy ae Ly 
Then, total required for entire farm unit.. .. .. Decree 


With legal duty at 1-50 feet, under this’ condition we would need to rely on 
the seasonal precipitation to make up the additional 0-50 foot. 


REPORT OF THE SUPERVISING HYDRAULIC ENGINEER OF THE 
DRAINAGE DIVISION, J. 8. TEMPEST, M.E.LC. 


During the fiscal year ended March 31, 1922, drainage investigations, 
inspections and construction were carried on in Alberta, Saskatchewan, and 
Manitoba as shown in the following schedule. 


ALBERTA 
Project Class of Work Engineer 
Rocky Mountain) House District’. ...0.5.osa0: Location Surveys. .iage. os. G. F. Richan. 
Ieee re eg Shae oY ks Blears. Gre kha Reconnaissance survey...... F. H. Cooper. 
Srp mUerLotse, A Keung haere ceke ee ae eee tly 4 foe eon LP ae F. H. Cooper 
aa ame ae Be ee ee Sha 6 oa ch hes aan ee Res * Sipe eee G. H. Wood. 
ormaliow kb Creek “OI8t. nce 3. 0tes 5 2 veh ab oce.8s = Ce ee ame G. H. Wood. 
Sie ielir ee eee, FOe nn Ay hed eae oe tyalk veers . pees Bratt G. H. Wood. 
EHR OL AERA gE a ioae oP Cla ban Settee cds o Location Tan teens W. C. Warren. 


MANITOBA AND SASKATCHEWAN 


(APO CERUVGr LEtAD GG. .27 , ers) Myers)  diapee ieee eves Reconnaissance survey...... G. F. Horsey. 
WirererOll Lae cate cee sada uae eee eas o8 Construchigm: en eee A. C. Wright. 
aman Gnas ewe es wee, sve Peat, 0h 2s v's, sie eed Additional surveys......... W. T. McFarlane. 


ALBERTA AND SASKATCHEWAN 


SOMME TEV AUG LE TOICEUS. tse. doe tek tk ke Inspections and Surveys....|D. Whittaker. 


54354—7 
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An analysis of the drainage investigations made shows that the numerous 
projects vary greatly in character and that the amount of time and labour 
required to complete the reclamation of the land after the construction of the 
drainage works is dependent upon these characteristics. Practically every 
project presents a peculiar and distinct problem in itself and greater ingenuity 
is often required in determining the method of treating the land after drainage 
than in designing the drainage works. Lands requiring drainage may be divided 
into four principal classes and a project may include one or more of these classes. 


I. Lands Bare of Vegetation. 


In order of value and economy of total reclamation, those lands that are 
bare of vegetation, other things being equal, come first. They are to be found 
in the beds of lakes and sloughs where the depth of water is sufficient to prevent 
the growth of rushes, flags and aquatic reeds and grasses. ‘The feasibility of 
their reclamation is dependent principally on the cost of the drainage works, 
for as soon as drained the land is usually ready for seeding to timothy or other 
grasses without waste of time or any great expenditure of labour. After twe 
or three years as hay meadows such lands are usually suitable for ordinary 
farm crops. The following are examples of the successful reclamation of this 
class of land. There have been no failures, although some have been more 
successful than others. 

Mr. E. Diewert cut two and one-half tons per acre of mixed timothy and 
red-top the first year after draining swamp lands in sections 13 and 14, town- 
ship 49, range 22, west of the 4th meridian. In succeeding years as the land 
became drier the red-top. was gradually supplanted by timothy and the higher 
portions of the project were ploughed and seeded to grain. 

Mr. L. A. Demers drained a lake in township 58, range 27, west of the 4th 
meridian in the spring of 1919 and immediately seeded it to timothy and alsike, 
five pounds of the former and one of the latter to the acre, while the land was 
still wet and without any preparation whatever. He cut two tons of hay to 
the acre over a portion of the area the same year and three tons to the acre 
in 1920. In 1921 the yield was not so great as the crop was hailed out early 
in the season. 

Mr. D. Cameron drained a lake in the west half of section 18, township 
50, range 22, west of the 4th meridian, in the spring of 1921 and immediately 
seeded a portion to timothy, cutting two and one-half to three tons to the acre. 
The grass stood 3-3 feet high with heads six inches in length. 

A lake near Beaumont in township 50, range 24, west of the 4th meridian, 
approximately 50 acres in extent was drained and for three years the timothy 
crop has been sold standing, for prices varying from $1,000 to $1,700. 

Similar results may confidently be expected from the reclamation of other 
similar lands that have been investigated by the Drainage Division. 

Waterhen lake (now under construction) and Ponass lake in Saskatchewan; 

Winagami, Kimiwan, Big, Cygnet, and Flat lakes in Alberta, and 

Saskevam lake in Manitoba. 


II. Wild Hay Lands. 


Next in order of value and economy of reclamation are the native hay 
lands periodically flooded or permanently in a wet state. The common cause 
of these wild hay meadows is the building of beaver dams and the consequent 
submersion of extensive tracts of low lying land. The timber is killed by the> 
flooding and in course of time falls and decays. Then follows the filling up 
of the area with silt and the growth of sub-aquatic plants including water 
grasses, the latter finally gaining the ascendency. These meadows are com- 
monly admirably adapted to and capable of irrigation or spring flooding after 
drainage by the construction of hold-up gates at the outlet. 
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After the draining of Kleskun lake in township 73, range 4, west of the 
5th meridian, the owners were able to cut each year upwards of 5,000 tons of 
red-top, reed meadow grass, and slough grass of fair food value that formerly 
could not be reached by the mower. 

Cygnet lake near Red Deer, Alberta, was lowered by a drainage ditch dug 
to facilitate railway construction resulting i in the reclamation or partial reclama- 
tion of about 3,000 acres of lake bed and slough. Lands formerly growing a 
coarse kind of reed meadow-grass and slough grass became available for farming 
purposes and the growth of a higher class of hay, while the lower portions 
formerly totally and permanently submerged are now producing coarse wild 
grasses that can be cut and harvested in dry and normal years. 

A portion of Waterhen Marsh covered by a luxuriant growth of red-top 
and slough grass was too wet to be reached by‘the mower until the water was 
let off in August, 1921, by the drainage canal constructed by the Dominion 
Government, thus enabling the settlers to cut a large acreage of hay that other- 
wise would have been wasted. 

Projects including lands of this class that have been investigated by the 
Drainage Division comprise a large portion of the 85,000 acres of Moose Range 
Centre and Moose Range West in northern Saskatchewan, portions of Cygnet 
lake, Shoal lake, Manawan lake, Athabaska district, Rocky Mountain House 
district, Magloire lake, Majeau lake, and Lanes lake in Alberta. 

The lake beds of these projects commonly are bare of vegetation and belong’ 
to the first class of reclamation land while the shores and the higher parts of the 
wet area belong to the second class of grass land. 


II, Flags, Rushes, and Floating Bogs. 


Between the two classes of reclaimable lands already described there lies- 
in many projects a third class that presents a more difficult problem. Where the 
water is too deep to permit the growth of more or less useful wild grass and yet 
not deep enough to preclude the growth of semi-aquatic plants there is commonly 
a dense growth of flags, rushes, and a condition known as “floating-bog.” After 
draining such areas there remains an exceedingly difficult problem; one which 
has taxed the ingenuity of pioneers for many years. The dense mass of tangled 
roots and semi-decomposed vegetable matter retains water like a sponge and 
perpetuates the growth of a worthless vegetation sometimes for years, notwith- 
standing the proximity of deep and well constructed drainage channels. The 
tramping of cattle or the lucky advent of a succession of dry years and possibly 
the burning of the dry plants and the top part of the roots expedites final reclam- 
ation. Projects consisting largely of lands of this character, although reclaim- 
able, should be undertaken with great caution. The method of their final 
reclamation is still in the experimental stage and while it might be good policy 
to clean up such areas when they form only a small proportion of a project, dis- 
appointment and loss might result in undertaking their reclamation where they 
form the major portion of the project. 

Mr. L. A. Demers in draining the lake ‘mentioned above failed to reclaim 
entirely in the first two years an area growing rushes and cat-tails, although each 
vear showed the timothy and red-top encroaching on the rushes and flags and 
supplanting the inferior vegetation. 

In the Kleshun lake project certain areas of flags and rushes remained in a 
wet and sodden state for two seasons after draining the lake, although portions 
of the lake bed of lower elevation where there was no growth were successfully 
seeded down to timothy. 

The character of the vegetation should be carefully studied before any 
drainage project is undertaken even when the soil conditions and engineering 
possibilities are most favourable. 
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IV. Muskegs. 


Finally there is the fourth class of land presenting the greatest difficulty of 
all to final reclamation after drainage, viz., the areas commonly known as 
“muskegs.” These are lands consisting of from one or two feet to eight or ten 
feet of sphagnum moss, often covered with a growth of decrepit and dwarf spruce 
and tamarack of no commercial value and usually so sparse and small as to be 
cleared at very little cost. The deep accumulation of moss is the difficulty over- 
shadowing all others. 

Explorations show that muskegs practically hundreds of miles in extent 
occupy a large portion of the north country, and systematic soundings from the 
railroads to Hudson bay show a depth of moss varying from one to as much as 
twelve feet although the latter depth is exceptional. The usual depth is from 
two to four feet and the underlying soil, although variable, is usually clay and 
silt suitable for farming land when reclaimed. 

Muskegs comprising portions of drainage projects and small muskeg patches 
on homestead lands have been successfully reclaimed and converted into good 
farm land, but no systematic method of treatment after drainage has yet been 
generally adopted. The subject is still in the experimental stage as far as the 
deeper muskegs are concerned, but where only two or three feet of moss overlie 
a suitable subsoil, successful and economical reclamation is fairly assured. 

Experiments in the reclamation and cultivation of this class of land are now 
being carried on at agricultural experiment stations in Canada and the United 
States. The purpose of these experiments, however, is to ascertain what ele- 
ments in the shape of fertilizers should be added to the peat soils to make them 
productive or more productive. Such methods, while interesting to agricultural 
science and to practical farmers in settled districts where farm land is of high 
value, are of little practical value in a pioneer country. The reclamation of 
muskeg and peat lands will of necessity for the present be confined to such areas 
as can be reclaimed by drainage and the inexpensive practice of burning or 
trampling by cattle. Peat soils are commonly deficient in available phosphates 
and potash and these are left in limited quantities in the ash of plants after 
burning. Where the subsoil is clay and the peat soil or vegetable matter can 
be burned so that the plough can reach it, an ideal condition for agriculture is 
obtained. A few examples of this class of reclamation are described in the 
following paragraphs. 

Mr. Sale drained about 60 acres of muskeg on the northwest quarter of 
section 18, township 67, range 21, west of the 4th meridian, burned off the trees 
and two to four feet of moss and has raised each year since an average of 100 
bushels of oats to the acre. 

Mr. Shanks on the west half of section 2, township 66, range 22, west of 
the 4th meridian, and northwest quarter of section 35, township 65, range 22, 
west 4th meridian, has drained and cleared about 240 acres and now raises crops 
of wheat and oats on land that was formerly swamp and muskeg. 

Mr. Cahill, on the northwest quarter of section 19, township 67, range 21, 
west 4th meridian, is now growing wheat and oats on five acres that were 
formerly tamarack muskeg. 

Mr. Underwood near Athabaska drained about 30 acres of tamarack muskeg 
where the moss was from two to five feet deep. The land is now used for 
pasture and the growth of red-top hay. 

Because of the vast areas of this class of land throughout the northern 
parts of all the provinces, practical experiments in the reclamation of small plots, 
such as those mentioned above, are advisable in the interest of future settlement. 
In view; however, of the meagre authentic information regarding the best 
methods and possibilities of profitable reclamation of the various classes of 
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muskeg lands it is advisable to proceed with caution and not launch into large 
and costly undertakings until the success in smaller schemes has blazed a sure 
path to the desired goal. 

Muskeg lands are to be found in some of the projects investigated under 
Part IV of the Drainage Regulations but do not comprise a considerable portion 
of any project. Around Flat, Winagami, and Kimiwan lakes and a portion of 
the Rocky Mountain House projects are some muskeg lands which would be 
Bee with an outlet for drainage in the event of the development of these 
schemes. 

In general, investigations have shown that in Alberta there are compara- 
tively few feasible drainage projects and little call for drainage south of town- 
ship 35 where the sloughs and lakes are usually either too alkaline to be of 
value for agricultural purposes when drained or are required for stock-watering 
purposes or bird sanctuaries. North of this line, however, precipitation is 
greater, alkali conditions are usually negligible and the wet areas are so much 
more extensive as not only to be quite unfit for settlement in their present 
state but often form serious barriers to transportation, retarding the settlement 
of tracts of good farming lands. In Saskatchewan a similar condition exists, 
but the line of demarkation between the lands requiring drainage and the dry 
belt is somewhat farther north, about township 45. 

Following are brief reports of the projects investigated during the year:— 


ALBERTA 
ROCKY MOUNTAIN HOUSE 


Townships 36, 37, 38, and 39, ranges 4, 5, 6, and 7, west of the 5th meridian 


This project lies immediately south of the Canadian Pacific railway, Alberta 
Central Branch, near Rocky Mountain House and consists largely of wet grass 
lands and muskegs broken by ridges running from northwest to southeast and 
by numerous islands. Each section of wet land is bordered by a belt of spruce 
and tamarack while the higher land is generally covered with poplar and jack- 
pine. On the higher ground surrounding the main swamp area are numerous 
hay sloughs which in some sections comprise nearly fifty per cent of the area. 

The soil is a sandy loam with a clay subsoil. In the open or floating muskeg 
the surface is from three to ten feet above the clay. 

This district is not subject to drought, and after drainage the precipitation 
would be sufficient for the needs of farm crops. It is, however, subject to summer 
frosts, having an elevation of about 3,200 feet. The general opinion is that 
this condition is largely due to the presence of such large areas of muskeg 
and this would appear to be borne out by the fact that some severe frosts which 
occurred during the time of the survey affected, generally, those slopes which 
faced the muskeg, while places a short distance away were untouched. Although 
the altitude has much to do with the low temperatures that occasionally occur 
in summer time, there is little doubt that drainage would modify this draw- 
back and enable settlers to commence farming operations earlier in spring. 
Another and certain benefit of drainage would be the connecting up of scattered 
settlements by the construction of good roads which at present is impracticable. 
Some good agricultural areas, including a few already settled upon, are entirely 
surrounded by muskeg and, except in winter, are accessible only by travelling 
on foot at considerable risk and difficulty. 

A petition was circulated among the resident owners from which it appears 
that they are in favour of a drainage project that would benefit their swamp 
lands; that they believe the swanip lands when drained can be profitably cul- 
tivated; that road building would be made possible to and across large areas 
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now inaccessible, and that they are willing to pay the cost of a feasible drain- 
age scheme in the form of taxes assessed against their land according to the 
provisions of the Drainage Regulations. 

On account of the drainage area being small and no large streams to be 
provided for in the drainage works, the ditches will be comparatively small. 

Convenient and efficient outlets are provided in Drummond creek flowing 
into Clearwater river, Raven river, and Horseguard creek, flowing into Red 
Deer river. These streams have cut deep ravines and are close to the project 
so that most of the construction cost is incurred in the muskeg itself. This 
advantage, Carabames with a good fall and a comparatively small drainage 
area, ensures efficient drainage works at low cost. 

The total area of the project is 25,010 acres of which 16,157-1 is Crown 
land, and 8,252-9 is patented or homestead. 


Areayot open: muskeghand: lakeun in eee 30. a 3 eer 
Areavof; tambered muskegeend alee aime il) .a.0. (se ee 8237-1 ac. 
Aresivoltislands .ciitptat. onieoaeecae ones. Tie ae 1,7388°6 ac. 

25,010:0 ae. 


The cost of drainage is estimated at $158,610 or $6.34 per acre, as follows:— 


Excavation, 686,320 cu. yds, at-20 eentsrtr yas... nse) ob ldy some 
8,947 rods, ditching machine exe. at 55 cents. vey Sane, 4,940 00 
Timber culverts, A5 cat, $380... 566: RP le SP aati ROR Rae A Ee) Mie 1,350 00 
Highway and form bridges, 30 at “$50... ah Ae ah OL eae a en 1,500 00 
Right of Way, 2,387 ac. at $10. ot Roane Peete, te Aetna remeen Ce OTS 2,387 00 
Glearing 129iae. BwgS0 CRE 2 STK ea tee ee ea 481 00 
lmipravément a7 wtitheti creeks sire) a2. ee eee ee ee 10,000 00. 
137,922 00 

Engineering and Contingencies, 15 per cent.. .. .. .. ..-.. 20,688 00 
Totali t0aeePh el eiy ae  e e  mee e Sa s e 


LANES LAKE 
Townships 37 and 38, ranges 14 and 15, west of the 4th meridian 


Preliminary surveys were made of this project in 1920 and investigations . 
were completed in 1921. 

The lake is situated about three miles west of the town of Castor, Alberta, . 
on the Canadian Pacific railway. The natural outlet is a small watercourse 
running to Sullivan lake about seven miles distant. The fall averages about 
2:5 feet per mile and to afford the necessary drainage this creek would have to be 
improved almost its entire length. It is estimated that the run-off from Lanes 
lake when drained would not materially raise the level of Sullivan lake. 

The lake has a normal average depth of about 3-5 to 4 feet of fresh water 
with considerable areas of permanently wet low-lying land around its shores, 
especially at the north and south ends where an abundant crop of good quality 
red-top 1s growing. 

The soil is sandy loam with clay subsoil of excellent quality for agricultural 
purposes when drained. 

- Partial drainage is recommended; that is, to convert the present lake bed of 
1,502-7 acres into hay lands and the present hay lands of 703-7 acres inte — 
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cultivable farm lands.. The total area reclaimed would be 2,233-4 acres and 
the estimated cost $28,000, or an average of $12.54 per acre for the lands 
benefited. The drainage district contains 58 per cent of Crown land and 42 
per cent of alienated land. 

Farm land in the district is valued at from $30 to $40 per acre and it is 
expected that the reclaimed land would be even more valuable. 
.. . In view of the general desire of the resident owners and the comparatively 
low cost, construction is strongly recommended. 7 


CHIP LAKE 


_. A-reconnaissance was made of Chip lake with a view to ascertaining the 
desirability and feasibility of draining it. 

The lake is situated in townships 53 and 54, ranges 9, 10, and 11, west of the 
5th meridian, on the main line of the Canadian National railway about eighty 
miles west of Edmonton. At normal level it has an average depth of less than 
six feet and covers an area of 18,000 acres. 

In the district west of the lake is a wet area known as the “ Forty Mile 
Muskeg” covering an area of approximately 40,000 acres. It was thought that 
the wet condition was caused by a backing up of water from the lake and that a 
comprehensive scheme might be devised for the reclamation of lake and muskeg, 
making available for agricultural purposes a total area of ninety square miles. 

The attention of the department was originally drawn to this reclamation 
project in 1914 when the Western Reclamation and Development Company of 
Edmonton applied for permission to purchase the area under conditions of 
drainage. ‘The application was, however, allowed to lapse. 

The comprehensive scheme includes two distinct classes of land, the bed of 
the lake bare of vegetation which after draining would be immediately ready for 
seeding to tame grasses, and the Forty Mile Muskeg of typical muskeg land, the 
final reclamation of which after drainage involves an unknown time and 
uncertain expense. The investigation showed, however, that the drainage of the 
40,000 acres of muskeg land is not dependent upon the draining or lowering of 
the lake. Its elevation above the high water level of the lake and the natural 
slope of the land are quite sufficient to ensure efficient drainage by the con- 
struction of laterals to the existing natural water courses. 

The outlet of the lake is Lobstick river, a shallow, crooked stream which for 
seven miles below the lake has a very flat grade, but below that point drops 
very rapidly in a series of small rapids. The outlet river lies in a valley about 
thirty feet deep so that any improvement of the channel to increase its capacity 
would follow its present course. 

The drainage of the lake involves provision of a channel sufficient to 
accommodate the discharge of the Lobstick river through the bed of the lake and 
the improvement of the present channel below the lake for over seven miles. 

~ The most feasible scheme would be the total reclamation of 1,415 acres and 
the partial reclamation for the growth of hay of 6,472 acres. The cost of such 
a scheme would be $518,617 or an average of $29 per acre. 

The lake at present serves no purpose except as a natural but shallow 
reservoir, useful only for its regulating effect on stream flow. 

Although lying close to the railroad this district is not well settled owing 
to the large extent of the muskeg lands in the vicinity. Partly improved land 
can be purchased from the original homesteaders at from $10 to $25 per acre. 

Judging from the interviews with settlers in the district there is no marked 
demand for drainage except on the part of those in need of cheap hay for 


cattle raising. 
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Owing to the high estimated cost of drainage of the lake as a separate 
project and the uncertainty regarding the economical treatment of the surround- 
ing muskeg lands, the reclamation of this project is not recommended at present. 


TOMAHAWK CREEK 


The lands in this project lie in townships 50, 51, and 52, ranges 5, 6, and 7, 
west of the 5th meridian, between Low-Water lake and the Pembina river, about 
fifty miles west of Edmonton. The original reservation was made in 1915 in 
connection with an application by the Northern Alberta Drainage Company to 
purchase the area for reclamation by drainage. ‘This company did not prosecute 
its application and the project was allowed to stand over until 1921 when a 
reconnaissance of the district was made. 

A careful examination was made of the whole area, and it was found that 
while small swampy areas are located throughout practically all of the district, 
there are no large tracts of wet land requiring and susceptible of drainage at 
reasonable cost. In general, the country is rolling in character, with a cover of 
heavy poplar, and possesses good natural drainage channels, the largest single 
area of swamp covering only about three sections, this being of the muskeg type. 
The small wet patches are apparently due to the work of beavers in bygone days, 
there being numerous old dams along all creeks. These obstructions to run-off 
can in many cases be removed without great cost by the locally interested land 
owners, either singly or in co-operation. 

The attitude of the land-owners in regard to the project appears to have 
undergone a considerable change as at the present time there is no general 
demand for drainage. In view of this fact and as no comprehensive drainage 
scheme is possible, it has been recommended that the reservation be removed 
and the land made available for homestead entry. 


SHOAL LAKE 


This shallow body of water is located 80 miles by road in a northwesterly 
direction from Edmonton, and 30 miles west of the town of Westlock on the 
Edmonton, Dunvegan and British Columbia railway, in townships 60 and 61, 
ranges 3 and 4, west of the 5th meridian. 

At normal water level the submerged area covers some 2,000 acres but 
during high water periods an additional 1,000 acres are flooded, as there are 
expanses of low-lying meadow around the greater portion of the shore line. The 
average depth of the lake is 3 feet, and on account of the heavy growth of weeds 
during low water, it is difficult to row a boat across it. The natural outlet is 
Shoal creek, a small debris-choked stream flowing in a valley about twenty feet 
deep out of its eastern end. 

The possible economical drainage of this lake was brought to the attention 
of the department in 1919 in connection with an application to purchase the north 
half of section 7, township 61, range 3, under Part I of the Drainage Regulations. 
The reconnaissance survey shows that 3,151 acres of wet and submerged lands 
can be reclaimed for agricultural purposes at a cost of $438,440 or an average of 
$13.45 per acre. 

Land values in the district are not high, as the district is not closely settled, 
although growing rapidly, the soil and climate being excellent. Partly improved 
homestead land can be purchased at from $10 to $30 per acre, but it would 
require considerable work to make any whole quarter into crop land. The 
reclaimable lake-bed is very superior to this adjacent land in soil (muck and 
silt with clay subsoil) and arability, and should be worth at least $20 per acre, 
which would show a good profit on the investment in drainage works. 
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The resident land owners of the locality, as far as could be learned, are 
unanimously in favour of drainage, eighteen of them giving written statements 
to this effect. Several are very enthusiastic in regard to the possible hay- 
growing value of the land, and are desirous of purchasing a portion should 
construction be carried out. 

Taking the project on the whole it appears to be worthy of careful consid- 
eration and a detailed location survey is recommended. 


SPOTTED HORSE LAKE 


Townships 68 and 69, range 26, west of the 4th meridian 


A reconnaissance survey was made of this project which is situated forty 
miles west of Athabaska and about fifteen miles east of the Edmonton, Dunvegan 
and British Columbia railway. There is a very bad road from Athabaska to 
the lake, but no road at all from the railway. 

The area draining into Spotted Horse lake is about 164 square miles in 
extent and consists of large tracts of muskeg and swamp, covered with scattered 
srowths of tamarack, spruce, poplar, and birch, with sandy ridges and sandy bot- 
tomed muskegs. To the north of the lake the soil is from six inches to a foot in 
depth and the subsoil is sand and boulders. To the south of the lake the soil is 
sandy clay with a clay subsoil. 

For any other purpose than the production of hay the proposition is not 
worth while. As a ranching proposition the area might be improved by a 
number of shallow ditches and by deepening the outlet creek to drain the lake. 
This would cost approximately $62,000 and would insure abundant supplies of 
hay and pasturage for a large number of cattle, but could never be developed into 
a district suitable for settlement. 

It would be in the public interest to permit ranchers already settled in the 
locality to purchase the wet hay meadows lying around the lake under conditions 
of partial drainage, that is draining sufficiently to permit the cutting of the hay 
in the low-lying swamp lands around the shores of the lake. The cost of such 
works would not be very great, but in wet years considerable areas would 
probably be under water until late in the season. 

This project is not recommended as one to be initiated by the Dominion 
Government under the Provisions of Part IV of the Drainage Regulations. 


MANAWAN LAKES 


Manawan lakes are situated in a thriving farming country served by the 
Edmonton, Dunvegan and British Columbia railway and the Athabaska branch 
of the Canadian National railways. The centre of the district investigated is 
about twenty-three miles north of Edmonton. 

The country is well settled by thrifty farmers who have been in the district 
for an average of ten years. All the country about the lakes is cultivated and 
the lakes are a hindrance to its further development. Land in the district is 
worth from $65 to $75 per acre. Several farmers expressed their desire to 
purchase the lake bed at $50 per acre should the drainage project materialize. 
The lakes form a barrier to traffic and seriously increase the length and difficulty 
of the haul to town from the east and west. The drainage of the lakes would 
effect a considerable saving in road maintenance and would decrease the cost of 
hauling grain to the elevators. From every point of view the complete drainage 
of the lakes would be a great advantage to the whole district and to traffic 
north from Edmonton through the district. | 

- The soil of the lake bed is a good black loam and when drained would be 
capable of producing crops equal to the best the adjoining district now  pro- 
duces. | ; 

54354—8 
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The scheme proposed would require a ditch with a bottom width of ten 
feet throughout the length of the larger lake to the north, following the channel 
between the lakes, thence through the smaller lake and ‘from the southwesterly 
corner of the latter lake would follow and enlarge: the present madequate outlet 
until a point is reached where that outlet is large enough to carry the discharge. 

The area: affected consists of 2,333:6 acres: of Crown lands and 7,644.4 
acres alienated lands. The estimated cost of reclamation is $72;035, or! an average 
of $2.50 per acre. On account of the proportion of Crown lands being less 
than fifty per cent this project could not be initiated by the Dominion Govern- 
ment but could. be undertaken by the land owners under Le provisions of the 
prov incial drainage laws. 


MANITOBA AND SASKATCHEWAN 
CARROT RIVER’ TRIANGLE 


The district known as the Carrot River Triangle comprises an area of about 
1,100 square miles (or 700,000 acres) of submerged and periodically flooded lands 
forming an irregular triangle between the Saskatchewan and Carrot rivers with 
the Sipanok channel as .its base. About 920 square miles of the triangle lie 
in the province of Saskatchewan and 180 miles in Manitoba. : 

Several partial investigations and surveys have been made in past. years with 
a view to ascertaining the feasibility of reclaiming this land for agricultural 
purposes but owing to the magnitude of the project, the inadequacy of the staff 
and the short time spent on the surveys, these merely indicated that drainage 
appeared to be feasible and that the land when drained would be suitable for 
farming. One of the greatest difficulties.in the investigation. was the practical 
impossibility of penetrating to and surveying the ereater portion of the interior 
during the open season. 

- When this work was taken up by the Reclamation Service in 1921 two 
survey parties were detailed to survey and investigate the drier portions. along 
the banks of the Saskatchewan and Carrot rivers during the summer and to 
establish bench-marks and base lines. Two more survey parties were assigned 
to the work in the late fall and the full force of four parties rushed the investiga- 
tion of the interior as soon as the freeze-up made it possible to traverse the 
swamps and muskegs. Three parties continued work until the middle of Decem- 
ber and a third party remained until the end of J anuary, 1922. The whole area 
has, however, not yet been covered and. another season’s work is required before 
a final ‘recommendation can be made as to the feasibility and cost of the 
project. 

From the information now available: two alternative schemes suggest, them- 
selves :— 

A. The reclamation of the whole area by the construction of levees a keep 
out the flood waters of the Saskatchewan and Carrot rivers and a combined 
system of gravity drainage and. pumping to take care of the run-off. due to 
precipitation. 

B. The reclamation for the present of only the prafien portion of the tri- 
angle lying entirely in the province of Manitoba by the construction of levees 
around the whole of this portion and dealing with: the run-off derived Te 
precipitation by a pumping system. 


Scheme “A” 


Scheme “A” involves the reclamation of the entire tdanele cOnenade of 
704,000 acres. The area is largely a mass of shallow lakes and open marshes 
with higher land along the boundary rivers, with a gradual slope to the east. 

The soil in the eastern area is an alluvial deposit of clay with from six 
inches to a foot of black muck, while in the central portion a large part consists 


RECLAMATION SERVICE 101 


of black muck or moss muskeg to a depth of from two to nine feet, with a 
subsoil of clay. The’ soils of the western portion have not yet been investigated. 
The higher‘ land'on the Saskatchewan and Carrot rivers, as well as along the 
interior water courses, is a clay silt. ' | 

- Timber, consisting largely of poplar and willow, forms a belt ranging in 
Hidith from two hundred. feet to two miles, along the main rivers and bordering 
the smaller streams in the interior. Possibly ten per cent of the whole area is 
timbered. 

The scheme would require the construction of a system of levees on the 
south bank of the Saskatchewan river from near the mouth of the Carrot. river 
to a mile west of Sipanok channel and levees on the north bank of the Carrot 
river from the same point west to the Sipanok channel and extending up this 
channel eight miles to high land. 

The interior would be divided into three drainage districts. 

District No. 1, including the northern portion of the central and western 
sections, would be drained by means of a main canal running from west to east 
and laterals at intervals of two miles. The outlet of this main canal would be 
near. the provincial boundary, discharging its water by pumping into the 
Saskatchewan river. 

District No. 2 would include the southern portion of the central and western 
section. The interior drainage would be effected by means of one canal running 
in an easterly direction, with laterals ever¥ two miles, to an outlet about thir- 
teen miles west of the provincial boundary, and an additional canal and neces- 
sary laterals running from the eastern boundary 12-74 miles west to the same 
outlet. A pumping plant would be established at this outlet, and the water 
pumped into the Carrot river. 

District No. 3 would include the entire eastern section. The interior drain- 
age would be provided for by the construction of eight canals leading to a main 
canal which would have its outlet near the eastern end of the triangle where a 
pumping plant would be installed and the water pumped into the Saskatchewan 
river. 

Investigations dé not yet warrant any estimates of cost being given, nor, 
in fact, any definite statement of the economic ey of the scheme. 


Scheme “B” 


Scheme “B” involves the reclamation of only a part of ie Triangle, 
consisting of an area of 113,472 acres. This area is wholly in the province of 
Manitoba and from general appearances has the most suitable soil for agri- 
cultural purposes in the district investigated, and could be put under cultivation 
with but little preparation after drainage. 

This scheme would include only the portion of Scheme “A” as described 
under District No. 3 of that scheme. It would require the same canals and 
pumps as proposed for District No. 3 as well as levees on both the Saskatchewan 
and Carrot rivers, and a connecting levee joining these near the provincial 
boundary. The area to be reclaimed under this plan would be entirely sur- 
rounded by levees and the interior protected from the flood waters of the adja- 
cent rivers. 

It is estimated that the cost for reclamation under this scheme would be 
approximately twice as great as under Scheme “ A ”. 


WATERHEN LAKE 


Townships 44, 45, 45a, ranges 21 and 22, west of the 2nd meridian 


The contract for the construction of the Waterhen Lake Drainage Project 
was let to the Lount Engineering Company and the work of excavation com- 
menced in May, 1921. 
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The excavation of the main canal, consisting of enlarging the bed of the 
Carrot river and a few minor cut-offs, was done by means of a 2-yard Lidger- 
wood complete-circle drag-line excavator with 60-foot boom. This machine 
worked from May 19 to November 11 when operations were suspended on 
account of freeze-up. In 121 working days 170,320 cubic yards of earth were 
k moved, making an average of 1,408 cubic yards per day. The material consisted 
; of thirty per cent hardpan and seventy per cent clay. . 

The Marsh canal excavation was carried on by means of a drag-line 
excavator identical with the one used on the main canal. Operations were 
carried on under one to two feet of water on the marsh land until the water was 
let off in August. The machine commenced work on May 26 and worked until 
September 30, moving 107,873 cubic yards in eighty working days or an average 
of 1,348 cubic yards per day. The material consisted of 10 per cent marl, from 
50 per cent to 75 per cent muck and the rest clay. 

The Lake canal was excavated by means of a 14-yard floating dipper dredge, 
Bay City type. Work was commenced on May 26, and continued until the 
freeze-up, November 8, moving 154,388 cubic yards of earth in 112 working 
days or an average of 1,378 cubic yards per day. The material was 100 per 
cent clay. 

The east end of the Lake canal on dry land was excavated by means of a 
Lount caterpiller-tread, half-circle drag-line excavator of one cubic yard 
capacity. This machine moved 36,880 cubic yards of earth in 24 working days, 
or an average of 1,535 cubic yards per day. The material was 100 per cent clay. 

During the season a total of 469,411 cubic yards of earth was excavated, 
leaving approximately 165,000 cubic yards yet to be dug on the main lake and 
marsh canals. In addition to this there will be about 12,000 rods of levees to 
trim, 6,000 rods of catch ditches and a number of small laterals to construct as 
may be found necessary after draining the lake and canal; also five bridges 
(two with hold-up gates), a number of culverts and other details to complete 
the work. The construction of much of this work can only be proceeded with 
when the lake bed and marsh have dried sufficiently to permit the use of teams. 

It is expected that the water of the lake will be let off about midsummer of 
1922 and that all the wild hay lands will be dry enough to cut while the grass 
is in good condition. Last season most of this hay could not be harvested 
because of wet conditions except the meadows on the marsh which were drained 
in July. 

The general progress of the various schemes under development has been 
good, there being no abandoned or unsuccessful schemes during the year. 
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PRIVATE DRAINAGE PROJECTS 


Twenty-five applications were dealt with under the provisions of Part 1 of 
the Dominion Government Drainage Regulations and the Reclamation Acts of 
the province of Alberta and Saskatchewan; the necessary surveys were made 
and field maps and reports were compiled. In addition, twenty-six inspections 
were made of small drainage projects, and engineering advice and assistance 
were given to the owners in order that the works might produce the maximum 
of benefits at minimum cost of construction. 

The general progress of the numerous small drainage schemes under develop- 
ment has been quite satisfactory. There have been no abandoned or unsuccess- 
ful schemes, and those who have actually undertaken drainage ‘work are 
apparently quite satisfied that they have made a good business investment. 
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- DRAINAGE REGULATIONS, 
TRRIGATION REGULATIONS. : 
Annvau Inrigation Rerort—1912 to 1915. 


IRRIGATION SURVEYS AND INSPRCTIONS Report—1915,. (1915-16). 
(1916-17). (1917-18). (1918-19). | 


ANNUAL REPORT OF THE RECLAMATION SreRvice—(1919-20). (1920-21), 
(1921-22). 


WESTERN Canapa Irrigation Association Reports—(lst to ilth 
Convention). 


INTERNATIONAL InRIGATION Concress Report (1914), 


Bouuietin No. 1—Irrigation in Alberta and Saskatchewan. 
(Consisting of a Synopsis of the Irrigation Act and its Administration). 


Bouutuetin No. 2—Alfalfa Culture. 


- Buuterin No. 3—Climatic and Soil Conditions, C.P.R. Irrigation 
Block. 


) aut No. 4 Duty of Water Experiments and Farm Donate. 
tration Work. 


Buuietin No. 5—Farm Water Supply. 


- Butterin No, 6—Irrigation Practice and Water Requirements for 
Crops in Alberta. 
PAMPHLETS: : 
Address by Mr. 8. G. Porter—Practical Operation of Irrigation 
Works.” —Extract from W.C.LA. Report, 1914. 


Address by Dr. Rutherford—* Inter-dependence of Farm and 
City.”—Extract from W.C.LA. Report, 1914. 


Address by Mr. Don. H. Bark—‘ The Actual Problem that Con- 
fronts. the Irrigator.’”—-EXxtract from (W.C.LA. 
Report, 1914. 


Address by Mr. Don. H. Bark—" Practical Irrigation Hints for 
Alberta.” —Extract from W.C.ILA. Report, 1915. 


. Address by Mr. Don. H. Bark— Alfalfa Growing, °—Extract 
from W.C.I.A. Report, 1915. 


“Practical Information for Beginners in Irrigation” (by W. H. 
" Snelson, A.M.E. i Coys 
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RECLAMATION 


REPORT OF THE DIRECTOR OF THE RECLAMATION SERVICE, 
HW. Fy DRAKE 


IRRIGATION 


The series of dry years, from which the semi-arid districts of Alberta and 
Saskatchewan have recently suffered, has been responsible for widespread requests 
for surveys to ascertain what areas can be irrigated from the available water 
supply, and the staff of the Reclamation Service, whose duty it is to make these 
investigations and surveys, has had difficulty in keeping up with the demand. 


CLIMATIC AND CROP CONDITIONS IN SOUTHERN ALBERTA IN 1922 


The month of November, 1921, was unusually mild and there was practically 
no snowfall. Stock on the range was therefore in excellent shape to withstand 
the cold weather which came in December when, because of heavy snowfalls, 
considerable feeding was necessary. Mild weather prevailed throughout Janu- 
ary, February, and part of March, and all stock came through the winter in 
good condition. April was cold and wet, and the land was too moist for 
ploughing. May, however, was warm, and good progress was made in agri- 
cultural operations. During June the temperature was about normal and the 
precipitation was the highest since 1916. Rain fell at intervals of a few days 
all through the month, and the amount and distribution of this moisture gave 
the crops a splendid start. July, August, and September were warm and dry 
with some hot winds, but the moisture remaining in the ground from the June 
rains carried the crops through to a fairly successful harvest. 

The total precipitation in 1922 was below the average, but the occurrence 
of heavy rains at the proper time—April, May, and June—and the absence of 
drying southwest winds, were conditions directly responsible for the better crop 
yields; this is a striking instance of distribution of rainfall being more important 
than amount. 


IRRIGATED CROPS 


Because of the abundant rainfall in the early part of the season, irrigation 
was not so urgently needed as in the ‘last few years; notwithstanding this, a 
larger number of acres than ever before were irrigated on the large projects, by 
about the same number of water users. There has always been a tendency to 
delay using water in the hope that there would be sufficient rainfall, and crops 
on irrigable land have frequently suffered on this account. This year’s record 
indicates that the farmers are depending less upon the weather and more on 
their own efforts. The returns from the different projects under operation show 
that irrigated crops were good and the production and value in every case 
exceeded that of 1921, although prices were low. 


PROGRESS IN IRRIGATION DEVELOPMENT 


Corporation Projects——All projects have been successfully operated during 
the year. As usual some mishaps and unavoidable accidents have occurred, but 
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repairs were quickly effected, and no serious delays in the delivery of water 
have been reported. Large sums of money have been spent during the year on 
the repair, betterment, and renewal of canal systems. New telephone lines and 
fences have been built, hundreds of miles of canals and distributaries cleaned 
out, and all canal systems are in excellent shape for the season of 1923. 

On account of the stringent financial conditions existing all over the world, 
settlement in those projects, which still have land to sell, remains slow. The 
majority of settlers in these tracts have come from outside points, but this year 
a tendency was noticeable among the farmers in Alberta and Saskatchewan to 
leave their ‘dry ” farms and take up irrigated lands. Many, who have tried 
irrigated farming for a few years, find that they took up too much land and 
are now reducing their holdings in order to farm the remainder more intensively. 


Trrigation Districts —Steady progress has been made in this form of develop- 
ment, under which all co-operative irrigatiom systems will probably be con- 
structed in the future. The Irrigation Districts Act, enacted by the province of 
Alberta in 1915 and amended from time to time, has functioned efficiently, 
and the creation of an Irrigation Council to exercise supervision over the organiza- 
tion, construction, and general welfare of irrigation districts, has been a great 
factor in the smooth working of the Act. 

Hight districts, containing a total of 212,000 irrigable acres, have been 
organized under the Act. One of these, the Taber district, has been in operation 
for two years; two, the Lethbridge Northern and United districts, have just 
completed construction; two, the Little Bow and New West districts, are under 
construction; and at least two more, the Magrath and Mountain View districts, 
appear likely to complete organization and proceed with construction in 1923. 

As mentioned in last year’s report, it is evident to close students of agri- 
cultural problems, that many of the individual holdings in irrigation districts 
are too large to be properly cultivated under irrigation, largely because of 
the high cost of the necessary work and the inexperience of many of the settlers. 
In order to achieve success in irrigation farming, especially when the cost of 
the works is high, every acre must be carefully cultivated and made to yield 
good returns. Generally speaking, the average farm unit should contain 
from 80 to 160 acres of irrigable land, while the holdings usual for “ dry farm- 
ing’? in this country are very much larger. The Colonization Branch of the 
Irrigation Council, organized by the province of Alberta in 1921, has been 
busily engaged in remedying this difficulty. It has listed the excess land hold- 
ings to be disposed of by farmers and has carried on an active colonization 
campaign for the purpose of selling these lands and placing additional settlers 
on them. Efforts in this direction have so far been largely confined to the 
newly completed Lethbridge Northern irrigation district. A few sales have 
already been effected, and if the enquiries received and the interest shown are 
any guide, quite a number of settlers should be placed in this district during 
1923. 

In Saskatchewan many small irrigation schemes are being operated, but 
no large co-operative projects have yet been developed. An Irrigation Districts 
Act, very similar to that of Alberta, was passed in 1920, but has not yet been 
used. One project has, however, been surveyed and an irrigation district is 
in process of organization. The Act will therefore probably be brought into 
practical operation at an early date. 


Small Irrigation Projects—The construction of small individual projects 
continues to interest many farmers whose lands can be irrigated by diversion 
from nearby streams, and the waters of some of these streams have been prac- 
tically all appropriated. Some of these small projects have been operated 
successfully for many years and there are at present 496 licensed or authorized 
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schemes. These, with other schemes not yet authorized and a large number 
of new applications recorded in 1922, make a total of 724 small irrigation 
projects under the supervision of the Reclamation Service. 


IRRIGATION IN 1922 


During 1922, 241,616 acres were irrigated by 2,937 water-users in the five 
large projects now in operation, a satisfactory feature of the season’s work 
being the improvement in the methods of irrigating with consequent increased 
crop returns. The percentage of wheat to other crops is still far too high, 
although it is being reduced year by year as diversified crops gain in tavour. 
Wheat crops exhaust the fertility of the soil sooner than most other crops, and 
do not give by any means the greatest return per acre. For instance in a 
certain district wheat gave a return of slightly over $20 per acre, whereas in 
the same district alfalfa yielded almost $50 per acre on the average. 


The acreage under irrigation will be largely increased in 1923, as two 
districts, the Lethbridge Northern of 105,000 acres, and the United of 26,000 
acres, have just been completed. These districts are well settled and their 
development should be rapid. 

The preliminary surveys for practically all projects, large or small, were 
made by the Reclamation Service in pursuance of the policy of the Dominion 
Government that the surface water it controls shall be so allocated as to 
serve the public to the best advantage. In addition to the seven constructed 
schemes, surveys have been completed for fifteen other projects which have been 
found feasible and are now in different stages of organization. Surveys are 
now being carried on in several new projects. 


DUTIES OF THE IRRIGATION DIVISION 


It is the duty of the Irrigation Division of the Reclamation Service to 
administer the surface water supply (with the exception of water-powers) in 
the Prairie Provinces. This is done under the provisions of the Irrigation Act 
and includes the use of water for domestic, municipal, industrial, irrigation, 
and other purposes. To administer the water supply so that the greatest 
benefit may result to the public is a heavy responsibility and a large staff of 
engineers and helpers is needed to deal with the many different phases of the 
work. Because of the ever-increasing demands for irrigation the work has been 
erowing heavier each year. The work to be done comprises :— 

1 Inspection and surveys of small schemes, new or in operation. 

2 Supervision of large projects under construction or in operation. 

3 Duty of water experiments and climatic studies. 

4 Soil surveys and experiments and seepage investigations. 

5 Surveys of large projects consisting of development of reservoir sites, 


reconnaissance and preliminary surveys, followed by plane-table and 
final surveys when projects are found to be feasible. 


These surveys and investigations of various kinds were carried on at a 
number of different points through southern and central Alberta, and south- 
western Saskatchewan in 1922. Good progress was made during the season, 
and afterwards in the office the engineers and draughtsmen were employed in 
preparing plans of work done in the field and making the necessary designs, 
studies, and cost estimates of the different projects. 
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The following schedule shows the development of irrigation to the end of 


1922 :— 


IRRIGATION DEVELOPMENT IN WESTERN CANADA 


1922 Operations 


Source of Area Irrigable ‘ Mileage 
Project supply of area No. of Area Capital cost of 
tract water- irri- canals 
users gated 
acres acres acres 
Constructed and in operation— 
C.P.R. Western Sec...........- Bow river...... 1,145,336] 218,980 967 49,752 $5,353,440 1,469 
C.P RR. Hastern Seems ee ee Bow river...... 1,212,074 400,000 893 93,375 11,132,169 2,500 
Alberta Ry. & Irr. Co..........|St. Mary river.. 434,509 130,000 865 75, 558 1,900,000 225 
Taber Irr. district...........«.--|ot. Mary river.. 30,365 17,244 128 13,122 272,330 73 
Under construction, partly in opera- 
tion— 
Canada Land & Irr. Co......... Bow river...... 452,482} 202,640 64 9,809 6,541,207 Sil 
Pe ies , operation to commence 
2 ot 
Lethbridge Northern district...}Oldman river...| 231,220} 105,000]..........].......... 5,400,000 
United Irn, districuseo. sae Belly river...... 64, 600 26; 000s tge. fat cc eee 524, 000 
Little Bow districtwws 40. aoe) Highwood river 11,490 SET SRC rats ae eee ee _ 36,000 
Found by surveys to be feasible Estimated 
(district organized )— cost 
New West district..............|Bow river...... 13,015 A250) 1i| Sei. ed | anne ee Oe 160,000 
Medicine Hat E. Irr. district. .| Ross creek...... 4,800 DEO O Te ae nS Meee tee 36,000 
Macleod Irr. district............|Waterton river.. 108, 603 49) G49 bese oooveniis << Shere ob 2,060,000 
Found by surveys to be feasible 
(not organized )— 
Hyremore district, ...00. +2266. Bowarllvelesgeee 18,776 AE TOO cane Beta Sete ee eee 250,000 
Bow River Irr. district.........]Bow river...... 16,688 Di COLE hie Ree ae ee aes eo ste 314,357 
Lethbridge Southeastern dis- 
CTICE: VRE teen ne eee Waterton, Belly, 
St. Mary, and 
Mii leiriversitas | ele S27 S014) |e ere er ee ee rea 16,622,000 
Robsart-Vidora project......... Frenchman riv. 14,000 LO, 000) Sax SR eee tee eee 343, 841 
Retlaw-Lomond Irr. district...|Bow and Old- 
man rivers.... 418,630 TLD O00 Ne tekken eee. ee mee 2,500,000 
Champion Irr. district.......... Highwood river 184, 860 50: CO0\eR Mathie colt pee 2,071,000 
Granumirr’ districts: eee Willow creeks. |] 4.2.26 fC OY) as ear eh pel eet A oy 260,000 
Beaver Creek project........... Beaver creek....|.......... OF O00) Saree we eacemecns. 450,000 


Preliminary surveys— 

N. Saskatchewan Irr. project. .|N. Sask., Clear- 
water, Raven 
and Red Deer 
rivers¥sy. . ee 3,538,760) 1,400,000 

114,089 


se wee er ceet ore r eee reeterccsereeseeees 


493 small private schemes 


eee eer foc ees o nse e ere ede rte cevevsceces | éjBAEZVOU]. . eer reer rte cere seerer|oceesereecsesecs 


WATERWAYS TREATY 


Provision is made in Article 6 of the Waterways Treaty between Great 
Britain and the United States for the division between Canada and the United 
States of the waters of St. Mary and Milk rivers and their tributaries, in the 
state of Montana, and in the provinces of Alberta and Saskatchewan. This 
is done in such a manner as to recognize to some extent the prior appropriations 
from these streams in the respective countries, and to ensure approximately 
equal division of the waters, it being stipulated, however, that more water may 
be taken by one country from one stream and less from another without affect- 
ing the substantially equal division of the total flow. 

The various details affecting the proper interpretation of Article 6 have 
been considered at a number of meetings of the International Joint Commis- 
sion, held between 1915 and 1921. In the meantime and pending the issuance 
of a definite order it was necessary to provide for some method of dividing the 
waters of these streams, so that irrigation development might proceed without 
serious hindrance. On May 24, 1918, therefore, the commission issued an 
interim order describing in considerable detail the methods to be followed in 
measuring and apportioning the waters of these streams and their tributaries 
during the irrigation season of that year. This order was found to be satis- 
factory as a temporary expedient and was renewed in 1919, 1920, and 1921. 


Under these interim orders the Reclamation officers of Canada and the 
United States have made measurements of stream-flow and apportioned the 
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waters as was found necessary from time to time. No serious difficulties were 
encountered, but it soon became apparent that no large irrigation development 
would be possible in either country until the proportion of stream-flow to be 
permanently assigned to each was definitely fixed. This was particularly the 
case in southern Alberta where surveys carried on by the Canadian Reclama- 
tion Service had demonstrated the feasibility of irrigating a considerable addi- 
tional area of land by the utilization of all the available stream-flow and the 
conservation of flood-flow. 

In September, 1921, meetings were held by the International Joint Com- 
mission at Chinook, Montana, and Lethbridge, Alberta, primarily for the pur- 
pose of giving locally interested persons an opportunity of presenting their 
views, and following these hearings the commission at its next regular meeting 
at Ottawa on October 4, 1921, gave an order which for all practical purposes 
may be regarded as finally settling the division of flow of these streams between 
the United States and Canada. 

The measurement and apportionment of stream-flow were carried out during 
1922 under the provisions of the order of October 4, just referred to. As in 
previous years, an engineer of the Reclamation Service acted in co-operation 
with an engineer of the United States Reclamation Service in this work and 
in the collection of data in connection therewith. 


DRAINAGE 


The year 1922-23 was the fourth of the operations of the Drainage Divi- 
sion of the Reclamation Service, investigating and planning drainage projects 
under the provisions of the Drainage Regulations. 

The Regulations of the Dominion Government and the corresponding 
Reclamation Acts of the provinces of Alberta and Saskatchewan provide for 
the reclamation and disposition of wet or submerged Crown lands in these 
provinces briefly as follows:— 


1 Sale of Dominion lands in a drainage project not exceeding 1,280 acres 
to individuals at a minimum price of $1 per acre under conditions of 
drainage. 

2 Sale to the provinces of wet Dominion lands at a minimum price of $1 
per acre to facilitate the construction, improvement and maintenance 
of public highways. 

3 Sale to the provinces at a minimum price of $1 per acre of Dominion 
lands in drainage districts organized under the provisions of the Drain- 
age Acts of the provinces. 

4 Construction of drainage works by the Dominion Government where 
not less than one-half the area affected is vacant Dominion land. 


During the season seventy-seven private drainage schemes under Part I 
of the Regulations were inspected and investigated in Alberta and Saskatche- 
wan; under Part III, twelve drainage projects initiated by the provinces of 
Alberta and Saskatchewan were inspected; under Part IV, the investigation 
of one large scheme—the Athabaska project in Alberta, involving about 140 
square miles of reclaimable land—was completed, while considerable progress 
was made towards completing the field investigations of the extensive Carrot 
River Triangle drainage project in Saskatchewan and Manitoba, which com- 
prises an area aggregating about 1,400 square miles. 

In the small projects carried out under the provisions of Part I of the 
Regulations the results have been very satisfactory both from the applicants’ 
point of view and from that of the general good of the country. Every small 
drainage project successfully operated is a distinct benefit to the district in 
which it is situated, even though carried out at the entire expense of the 
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applicant. Individual farms become more profitable, and by making more 
land fit for homesteading, drainage brings about more compact settlement and 
improved conditions of living. 

In the middle parts of the provinces where wet conditions have not been 
sufficient to seriously retard settlement, but still sufficient to cause considerabie 
inconvenience to a number of farmers and to interfere with the traffic of the 
district, drainage districts have been formed under the jurisdiction of the 
provinces, and debentures issued to raise the necessary funds for constructional 
expenses. Other drainage districts are being petitioned for in many well settled 
areas. 

Under Part III of the Regulations, twelve drainage districts have been 
formed in Alberta and twenty-two in Saskatchewan. In the north, however, 
scattered settlement precludes this method of operating, as the bulk of the land 
in any possible drainage district is still owned by the Dominion Government. 

Under the provisions of Part IV of the Regulations, which covers drainage 
projects initiated by the Dominion Government, thirteen of the thirty-four large 
projects investigated have been reported feasible and recommended for construc- 
tion. At present on account of the necessity for economy it has not been con- 
sidered expedient for the Government to undertake the construction of any of 
these with the exception of the Waterhen Lake project. Estimates and plans 
and other necessary data are, however, on file in readiness for the commence- 
ment of construction at any time it is thought advisable. 

The investigation of the largest project of all, the Carrot River Triangle 
drainage project, situated between the Saskatchewan and Carrot rivers, and 
comprising about 1,400 square miles of marsh lands, sloughs and lakes, presented 
many difficulties on account of the inaccessibility of the tract during the open 
season. Qn this account all the available parties of the Drainage Division were 
put on the work in the late fall in order to rush the surveys as soon as the 
‘““freeze-up ” made it possible to penetrate the interior. This area promises to 
be exceedingly rich agricultural land if and when reclaimed. The large shallow 
lakes, bare of reeds, rushes and other vegetation, will be available for seeding to 
cultivated grasses as soon as unwatered, while the luxuriant and extensive grass 
lands that are now generally too wet to permit cutting will gradually be con- 
verted from hay lands into arable farm lands. Another field season will see the 
completion of all the necessary surveys and investigations. 

The Waterhen Lake drainage project comprises about 13,900 acres of bene- 
fited land. Construction was commenced in the spring of 1921. In the fall 
of 1922 all the main canals and two of the bridges were completed. There 
remain to be constructed five bridges and the small laterals and culverts, which 
it is expected will be completed in the fall of 1923. The water of the lake was 
drained off by the end of September, 1922, and the bed is now quickly drying 
up. The parts bare of vegetation will be seeded immediately to timothy and 
the other parts brought under cultivation as soon as conditions are favourable. 


REPORT ON IRRIGATION SURVEYS AND INSPECTIONS FOR THE 
YEAR ENDED MARCH 31, 1923 


By V. Mrxrx, AcTtinc CoMMISSIONER OF IRRIGATION AND CHIEF ENGINEER 


Following the procedure adopted in recent years, the report submitted 
herewith consists of a summary of the annual reports of the engineers in charge 
of the more important irrigation surveys and inspections. 


RELATION OF WHEAT YIELD TO RAINFALL 


Graphs have again been prepared showing the rainfall during the growing 
season over the entire recorded periods at Calgary, Edmonton, Lethbridge 
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se Pepartment of the Interior, 
RECLAMATION SERVICE 
3 IRRIGATION DivISION. 
30 ; ~ CALGARY. 
i) a 
P | ~ Viagram - 
a : SHOWING RELATION OF PRECIPITATION. -———————_— 
ES TO WHEAT GROWN PER ACRE. 
* Precipitation fom Official Dominion Meteorological Records at Lethbridge. 


Wheat Yield from Annual Reports Dept of Agriculture - Province or AveerTa. 
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and Medicine Hat. In order to give an idea of the relationship of wheat yield 
to rainfall, the average yield from the crop districts adjacent to these places 
has been given immediately below the rainfall, and affords an interesting study 
for those who hold the view that there are definite cycles of wet years. A 
perusal of the chart for Calgary indicates that the driest recorded period was 
that which has just terminated, i.e. 1917-22. The total precipitation during 
this six-year period was only 51-5 inches or an average of 8-58 inches, the 
highest being 9-5 and the lowest 8-1. The lowest previously recorded period 
was between 1891-96, the total for the six years being 53-5 inches, or an average 
of 8-91 inches, the highest being 10-1 and the lowest 6-3. It is also interesting 
to note that at the culmination of the previous dry period there followed a cycle 
of seven wet years—1897 to 1903—during which southern Alberta experienced 
the wettest year on record, viz. 1902, with a precipitation of 32-8 inches during 
the growing season. It has been assumed that the precipitation from November 
to March in each year, which falls in the form of snow, is negligible, and is 
considered of no value for crop growth, as it is either dissipated by Chinook 
winds or runs off the frozen ground into the nearest drainage channels. 

The graphs for Calgary, Medicine Hat, and Lethbridge clearly indicate 
that these districts suffer from prolonged periods of insufficient rainfall, necessi- 
tating the practice of irrigation if agricultural operations are to be successfully 
carried on. 

Temperature and soil conditions at the time of seeding, and the moisture 
carried over in the soil from the previous year have an important bearing on 
the wheat yield, and this is very clearly illustrated by the yield for 1920 on the 
graph of the Calgary district. Much of the August and September precipita- 
tion for 1919 was stored in the soil for the 1920 crop, and with very favourable 
spring conditions the crop had an excellent start with apparently sufficient 
moisture to take care of it until the July rains arrived. This explains the 
peculiar discrepancy in the yields for 1919 and 1920, when with the same total 
precipitation for the growing season the yields differed by 50 per cent. 


ORGANIZATION 


No change was made in the organization of the staff except a slight increase 
in the number employed, which was necessary to complete the detail work in 
connection with surveys for the various proposed irrigation projects. A total 
of 186 persons was employed in the following divisions :— 


Oia stats POLIMAN SD tycica sw scarier wide oieis isles ace: sichelaieseis)atstarsliatleteslefele arale axsieici cis ates eyviatoheys stols so 07a 25 
OMes StasCempOrarysa per ecctces oetelele ale cis lors alas stclorate etoistertraiais ata sla aieie a eters clela,e ayalole/ocets a1sta\eishave 12 
Eel ces tev ielp OLIIAN GM titer eyey5j.eh faeces | oialarasalw a) cuavausiote ev seote ns one cheataieieietore miatels ticseis ai ciobtaye steerer see 16 
irolcltstetieOrn POLAt vie atcteierc ea oreo c claysiereie:sioveicrasisse wreleteye ate, clore apereTalsiersla = ejsperscievsieretarevaieiaereie es ate 13 
Heacsonal vemporaryateld Omployecsasicimcctrs cece. sions cect einin ratelsaiseis ersletelelolelsielereieis eralctets aisiele 120 

LARPS begs cr Rec ARTESIA CIS CROSS ICT FREER COI ET ICIS ERGO OR Ao OB Oars am eSc occ 186 


WATER ADMINISTRATION 


The primary purpose of this work is to ensure that water grants are not 
issued in excess of the quantities which may be expected under normal con- 
ditions of supply, and to define the rights in such a manner that future con- 
flicting claims may be adjusted with the minimum friction. 

The amount of current administrative work carried out during the year 
1922 is roughly indicated by the following figures:— 


December, | December, 


pes 1991 1922 Increase Decrease 

MPAGEHSE SM LOO S FANG ING sc eis ofervts «iste leretereteletetereis clave) «1e,e1p/ere"='=.e1< Vel cnela} ofoxete 783 830 Al: |Pime wasteetes ec 
IPP OTANI - mohine GeiGH SOMISO BRODIE GH ROSAS aeR Nc COR mo aEE Dap OUsDuUGonboC 26 29 islets keels 
FATT MOLIZA GOLA Race ne etienicte cine eect ecteicicheltie di sieve cle siei¥isvere'e vale elaleleis ‘eva 237 323 SO" [osc ta teeters 
Schemes under imvestivabiomcacc s/s svelslaisteieiefers aie ret= eleie/aiolsie's)<\clolels is c/elviesele 418 AN GAB aeor oS ase 61 
Wancellntionsmeree ee tan ccaa ete lsieclciemiacteolersteseemiar helene sieisierciereiarerala sioisrace 798 897 OO" ea aeeeeiee 

2,262 2,436 Zap 61 

New applications received during 1922........ccccscccscccccccccssccsccvsseccesress 174 
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The official operations during the year were as follows:— 


Applications fledi rons cs sccst cate sale octets aun setereroneeeien Tarte seucene ceria crac, siete tas n a eee eerie te 174 
Authorigations 1sslied niet tbe RE Hes ease Leek cee ornare Se ee eared ee ee eee 139 
TICONS OS ISSUE vos ceed Bie So sconate te ee Bae eee es Re ae ne ens ae ae et Ue 
POFMTtS TESUCGS | ea Raila a btes See Chetan Oo OI = oe IE oe oT RTA See Geer oe nee 11 
Cancellations: icscasts,davaa Sartecs ata eon Gag a iets tact ois at rset nN peruano er aa ae oe 99 

poy 4 ent a ir ee A Peta air Oe, Sean apa Ce. ge arnt aban AAA GO ab nero sass aan 495 


Water Administration Maps.—Each stage of progress in connection with 
any filing is indicated on special maps so that the appropriations in any area 
may be seen at a glance. There is a large amount of work in the preparation 
of each sheet and it can only be made piecemeal as the results of field surveys 
and investigations are reported. Eighty-seven maps have now been com- 
pleted and twenty draft sheets are under compilation. 


Water Studies—The water studies undertaken during the year included 
the following :— | 

Proposed Highwood River Irrigation district from Highwood river. 

Proposed Granum Irrigation district from Willow creek, or its tributaries. 

Extension of proposed United district from Belly river. 

Proposed Mountain View Irrigation district from Belly river. 

Proposed South Macleod Irrigation district from Waterton river. 

Irrigation development from Berry creek. 

Medicine Hat Irrigation district from Ross creek, Bullshead creek and 

Sevenpersons creek. 

Proposed Robsart-Vidora Irrigation district from Frenchman river. 

Irrigation development from Battle creek. 

Irrigation development from Sage creek. 

Irrigation development from Manyberries creek. 


Hydrometric Work. ‘The Dominion Water Power Branch is now responsible 
for all the regular stream gauging for statistical and similar purposes, but officers 
of the Reclamation Service undertake the measurement of irrigation diversion 
ditches and miscellaneous measurements in connection with estimates for 
water supply to particular schemes. ‘They are also responsible for intensive 
investigations, and the two branches co-operate in securing and exchanging 
records wherever practicable, with a view to economy of field time and expense. 
In the coming year it has been arranged to establish ten new stream stations 
and abandon nine old stations, where the records are sufficiently extensive. 
Winter measurements will be abandoned at eleven others. 


Flood Discharge.—Some preliminary study has been given to the question 
of formulating a method of estimating the probable maximum flood to be expected 
at any point on a recorded stream, or on a stream for which there are no hydro- - 
metric records. Location and extent of drainage area are the principal factors 
involved and it is proposed to classify the various streams as follows:— 


A Rocky mountains 

B Upper foothills 

C Lower foothills and Cypress hills 
D Prairie 


The “Maximum factor” or the ratio of maximum flow to the average flow 
is a good general guide to the character of a stream, and these values are being 
systematically worked up in relation to the average annual duration of flow 
and the maximum run-off per square mile corrected for a standard of 100 square 
miles of drainage area. 

The object of these investigations is to secure closer estimates of stream 
flow for the design of spillways and other structures. 
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Representative values are indicated in the following table:— 


— A B C D 
Ate Get PELs CUAL eInllGM en... «aha setiteretern ce fe bes ockb cme tan wen ius 1,500 500 80 3 
OAL LY eV eh Tet 1G Nee eee RO ey py cytes, oi. -cthauaesher ayes aid ative sissies Wid wroieleG cigs » ogy MeN 50% 150% 200% 300% 
UU aucubh dave P2KOL ROI GIS Sse yee Serene MRI eee A pact et Ae ce 9 30 53 70 
Maxcimtiiie Cs Hes mpersquare Tale cir. em ates occis otis nore ceed tiele «overs ocho tone 18 21 6 3 
IDUTapIOnVO MMe A Oy INU AWG .jocclae csyeces cote «cole sw Weta greys av ne « eeers 125 72 50 40 


INSPECTION WORK 


Special Inspection.—Domestic, Municipal, Industrial and Irrigation. 

This work was carried on by five field engineers under the supervision of an 
office engineer and an assistant office engineer. ‘The five inspection districts 
with the number of inspections carried out in each are tabulated below:— 


Number of 
ies inspections 
District made during 
season 

eee MS ce eG A ern stk oe ree ie lal ace aida lias ia ately O6 5, eeeywin nine Mean arplocdua dc i dneciucheia Pele de cand dal 82 
Wie sim encaniie Bemlali sain ey te Anta ein Meare meh kar Bier etme charade eine ce aicise Aavavae oe ner eeremRre ate ote ere ete SF, often te 149 
CHAT EIGN cn GAG oy ay ROR a | ee rege Denn ante ee Set ne er ee Ly Oe cane or oe eee 113 
PN ye Ras peGia MUSDOCLLONSeM et mem mer ia tte et eM ncn ah ch, vine Maen the SPREE eT RE aie Sl neNce Corset 89 
Saskacehe walispecialgispectlOnus! eas - sere eit. ae ae Unstone was Aeon See ee cee o obec che ten teeters 60 


There was a distinct falling-off in the number of new applications recorded 
in this fiscal year, the total number being 151 as against 232 for the previous 
year. This, however, did not reduce the work of the inspectors to any appreci- 
able extent, there being 466 inspections made by the regular inspection staff 
in 1921 and 455 in 1922, the total number of inspections made in these two years 
was 552 and 493 respectively. The remainder were made by engineers of the 
branch regularly engaged on other than inspection work. The end of the field 
season found this work in all districts in a very satisfactory condition. 


District Offices.—The two district offices at Lethbridge and Medicine Hat 
were maintained last season for the use and convenience of the district engineers 
and the public. The latter office was found to be of great value to the engineer 
in charge of the West Cypress Hills district and will prove even more valuable 
this coming season since a change in district boundaries brings Medicine Hat 
within easy reach of the engineer in charge of the East Cypress Hills district. 
The Lethbridge office was used almost exclusively by the engineer supervising 
construction work on the Lethbridge Northern and United Irrigation districts, 
it being too far east to prove of any practical value to the inspecting engineer 
in charge of the Cardston district. The latter engineer is very much in need of 
suitable office accommodation in a central location within his district, and it has 
been arranged to provide this for the coming year in one of the disused buildings 
of the old Royal Canadian Mounted Police Barracks at Macleod. 


Watermasters.—Conditions of water supply are critical in certain portions 
of the three southernmost inspection districts, viz.:—East Cypress Hills, West 
Cypress Hills, and Cardston, and it has been found necessary to issue water- 
master’s warrants to the engineers in charge. The holders of these warrants 
are empowered to adopt measures for regulating diversions of water in settle- 
ment of any dispute or complaint which may arise from time to time. 


Demonstration Work.—The crop yield per acre on the individual irrigation 
scheme is generally far below the yield which could be obtained by better methods 
of irrigating. The inspecting engineers visit these schemes from time to time 
in the execution of their regular duties, and it is now proposed to utilize their 
services for the purpose of interesting the irrigators on the smaller schemes in 
adopting more scientific methods of irrigation. 
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It is planned to operate one or two demonstration plots in each inspection 
district in 1924. -These plots. would be areas chosen on small schemes, and 
irrigated under the supervision of the district inspecting engineer for the purpose 
of demonstrating the increase in yield which follows the proper application of 
water. 


Domestic Water Supplies —The number of applications received for per- 
mission to divert water for domestic purposes was much the same as in previous 
years. The most frequent type of application is one for permission to impound 
the spring run-off from a coulee by means of an earth embankment with a natural 
or artificial spillway. Many illegal dams of this nature are in existence through- 
out the two provinces, but it is not the policy of the department to take the 
initiative in preventing these small illegal diversions, providing, of course, no 
other interests are adversely affected. In many instances, however, the owners 
of these schemes will at some future date find that other appropriators have 
filed prior rights on the same source of supply, and eventually the individuals 
constructing authorized schemes may invoke the aid of the department for the 
purpose of closing down the earlier schemes which have not been licensed. 
This is carefully explained to the owners of such schemes as come to our attention 
and they are advised to file applications in order to protect themselves, it being 
pointed out to them that the protection thus afforded is well worth the small 
expenditure in obtaining a license. 


Municipal Water Consumption Data.—The collection of municipal water 
supply data, which was commenced by this branch in 1914, has been continued 
throughout the past year. The department is indebted to the various towns 
and cities for co-operation which has made this work possible. The records 
have been compiled in a manner similar to other years and are submitted in the 
following tables:— 


Cities and Towns in the Province of Alberta—Daily record of Water Consumption 
an Imperial gallons for the year 1922 


Athabaska Bassano 
Population 450 Population 1,000 
Month Daily Per Per Per er Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for {counted 
the mestic |dustrial| other all for the mestic | dustrial} other all for 
month |purposes|purposes|purposes|purposes month |purposes|purposes|purposes] purposes 
January..... 
February 
March...... 
Apri a rte 
Maye doce 
JUNG see 
ANUH ILS oh eed | 
August...... 
September. 
October..... 
November.. 
December.. 


Average for 
the year.. 
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Cities and Towns in the Province of Alberta—Daily record of water consumption 
in Imperial gallons for the year 1922—Continued 


Month 


January..... 
February... 


September.. 
October..... 
November.. 
December.. 


Average for 
the year.. 


Month 


February... 


September.. 
October..... 
November.. 
December.. 


Average for 
the year.. 


Daily 
Average 
for 
the 
month 


6,431, 420 
6,808,143 
6,851,839 
6,613,333 
6,922,484 
7,148,000 
6,863,839 
6, 896, 936 
6,685,067 
6,380,839 
6,131,300 


6,305,839 


6, 669, 920 


Daily 


Average 
for 
the 
month 


1,590,322 
1,671,000 
1,410,000 
1,262,667 
1,571,613 
2,435,667 
2,500,000 
2,424,839 
1,879,333 
1,905, 484 
1,901,333 


1,999,000 


1,879,271 


Edmonton 


Population 60,000 


Lethbridge 
Population 11,000 


Per Per Per Per Daily Per Per Per Per 
Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head 
for do- | for in- for for jcounted for for do- | for in- for for 
mestic |dustrial| other all for the mestic |dustrial| other all 
purposes|purposes|purposes|purposes month _|purposes|purposes|purposes| purposes 
60-4 25-6 21-2 1Oi2] Cees 1,500,741 103-3 Bo: Olen 137-2 
64-4 23-8 PANES) BESO eS a & 6 1,641,964 109-0 AO sollseiteeee 149-3 
61-9 26-0 26-3 A 2) ee 1,553,483 104-1 SOMA calae 141-2 
64-0 27-2 20-0 LM GPAW See oe 1,570,066 107-1 Sains. eae 142-7 
62:4 29-6 23-4 Vyoah Se She A 1,628,677 116-5 aM Re taga ad 148-1 
64-5 30-5 24-1 PH AS Yn Hes eS 1,830, 766 129-0 34-8 2-6 166-4 
61-4 29-7 PROG: LAAN eee 1,593,548 105-9 37-0 2-0 144-9 
61-9 24-3 Deeg id= Oia ere t, 906,193 139-8 29-9 3-6 173833 
62-3 21-9 27-2 HE 6 1,700,466 113-4 39-9 1-3 154-6 
60-3 19-4 26-6 1063) cee ee 1,411,290 97-8 SOSH cise kee 128-3 
61-6 19-7 20-9 O22 eer ee 1,402, 70 100-8 OHO ehotehsteret 129-0 
61-3 21-5 D6 UCN ae hoe 2 1,396,709] 103-1 Me Oe aa 126-8 
62-2 24-9 24-1 Ui eee 1,595,383 110-8 Boe Dike te 145-1 
Medicine Hat Redcliff 
Population 10,000 Population 1,200 
Per Per Per Per Daily Per Per Per Per 
Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head 
for do- | for in- for for {counted for for do- | for in- for for 
mestic |dustrial] other all for the mestic |dustrial} other all 
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purposes|purposes|purposes| purposes 


159-0 
167-1 


#00 9060 


month _ |purposes|purposes|purposes| purposes 


104,419 
94,777 
102,637 
103, 125 
154,734 
236, 400 
223,548 
106,452 
104, 948 
106, 895 
102,117 
81,258 


126,777 


80-0 (U ierecicscachoee 87-0 
70-6 Be Alaa euuees 79-0 
78-1 (AL ae enntes 85-5 
78-1 eB) i« <eeevess 85-9 
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79°5 Si Ol taeeee eee 87-5 
80-5 SS Uliana 89-0 
76-2 O's | arrerevete. 85:3 
60-2 Cre cota recto 67-6 
97-9 As8\esoseeee 105-6 


Cities and Towns in the Province of Saskatchewan—Daily record of water con- 
sumption in Imperial gallons for year 1922 


Month 


January..... 
February... 
March...... 


September.. 
October..... 
November.. 
December. 


Average for 
the year.. 


Daily 
Average 
for 
the 


50, 677 
40,893 
37,549 
38, 667 
39,355 
50,867 
43,194 
47,774 
38,233 
34, 871 
35,000 


: 36,839 


41,159 


Per 


for do- 


Estevan 


Population 2,300 


Per 


for in- 


Per Per 

Head | Head | Head | Head | Unac- 
for for |counted 
other all for 


mestic |dustrial 


alll eel eel 
ONINOHOONNIOANG 
BINION ONOONINHE, 


NADAMAAMWONMWOOr ory 
OTTO WOR RDA 


COCK H HORE ERO 
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seat owes 


bile ee rere is 


a 


seme wee 


ee 


CONC CaCI 


caer eee 


see ee eee 
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Daily 
Average 
for 
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206, 933 
921, 904 
195, 458 
172,813 
182,103 
158,350 
142,767 
168,729 
223,216 
242, 406 
256,450 
271,935 


Kamsack 
Population 275 
Per Per Per Per 


Head | Head | Head | Head 
for do- | for in- for for 
mestic |dustrial| other all 
month _ |purposes|purposes|purposes|purposes 
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Cities and Towns in the Province of Saskatchewan—Dazly record of water con- 
sumption in Imperial gallons for the year 1922—Continued 


Kindersley Moose Jaw 
Population 1,000 Population 20,000 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for {counted for for do- | for in- for for |counted 
the mestic |dustrial| other all for the mestic/dustrial} other all for 
month _ |purposes|purposes|purposes|purposes month _ |purposes|purposes|purposes|purposes 
January..... 20,101 8-3 DE Ri) cc eae DOs Mie Somer 798,000 31-4 OOo ca abe 3920 nase 
February... 23,286 8-6 Ta Tillnn eee oe PURSOPA ie e cae 6 817,000 32-9 CeO mee A0 Simmer 
March...... DOr Sie 9-7 Oe, | nese PAU RCE ectsie ano 821,000 32°8 Elects CRE 41: Ole 2onerer 
ADI eee 275150 11-1 UG s'O\.s apes Dll Sena ae 762,000 30-1 8: 0|. eee Dock] % cutters 
Mais a. ee ee 22,905 8-7 1a eee Gey PUPAE) [RA ea a 742,000 28-4 hae dl PNR (et Dl Rioters 
JUNC eee 26,120 10-1 GOI nee ce 20s Mn eee 924,000 35-1 de ERE al oe 46-215 semen 
AT Ric ets or 32,440 10-8 DG aerate Boe Al eas ogee 917,000 32-1 E397): beep Ai, Bl re wna re 
August...... 22,634 11-1 Fs eee ee VIL A a 5 965,000 39-1 95:9 eee ee AS3 |eeeeeets 
September.. 24,190 10-7 S51 eae eee A aD | ary ete rome 943,000 38-8 SiBl acetate A (sill epee 
October..... 16,665 10-8 De Ole neacese LOags ge eee 965,000 41-9 O23{" Saas ASAD 5 Meats 
November.. 15,415 10-4 5 = Oil aces NOES oe woe. 949,000 38-3 QO) Se eke WSS NE oS 6,8 coe 
December.. 17,402 10-9 Gebel a fear: ies ae Se 900,000 36-2 Ito} EEL) cata c AH AQIS eer. 
Average for 
the year.. 22,390 10-1 TDBilt Nereis DO ale aver eestor 875,250 34-8 ORO} vaeorae 438i yee 
North Battleford Prince Albert 
Population 4,100 Population 7,500 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for |counted 
the mestic |dustrial] other all for the mestic |dustrial] other all for 
month |purposes|purposes|purposes| purposes month |purposes|purposes|purposes|purposes 
January..... Rea oO 12-3 0-7 2°5 30-1 14-6 532,500 19-6 30-0 0-2 71-1 21-3 
February... 121,739 tS) ae ees ad 3-6 29-7 14-6 510,082 23-8 29-1 0-5 68-0 14-6 
Marcha 153, 433 10-1 1-0 18-0 SO: 8-4 514,919 21-4 DOcAl rpeteate 68-6 20-8 
Annie ae 154,420 10-3 5-7 1-3 37-6 20:3 468,450 22-1 24-1 0-1 62:6 16-3 
WIRE Re ee 137,600 11-4 0°3 2:6 33-6 19°38 465,729 18-5 19-2 1-0 62-1 23-4 
JUNE w. weeeee 159,250 TOSS yee sees 6-7 38-8 21-2 573,000 20-1 26-3 2°3 76:2 27°5 
Jalyi sae eeen 169,500 12-0 6-6 3:7 41-4 19-1 584, 661 18-2 25-3 Den 77-9 30-7 
Augusta sean 139,600 11-6 3-9 5:2 34-0 13-3 535,032 20-5 30-6 2-5 71-4 17-8 
September.. 135,390 10-4 3+2 3-0 33:0 16-4 511,130 19-6 29-6 5-6 68-1 13-3 
October..... 133,000 10-4 4-4 1:5 32:4 16:1 490, 841 18-3 26-0 4-1 65-5 17-1 
November.. 132,500 10-2 4-3 0-1 32:3 17-7 506,056 Davey 30-9 1-5 67-5 13-4 
December.. 117,000 10-5 4-2 3-3 28-4 10-4 570,138 21-4 28-1 1-7 76-0 24-8 
Average for 
the year.. 139, 717 11-0 2°8 4-3 34-1 15-9 521,878 20-4 23-2 1-9), 69-6 20-1 
Regina : Saskatoon 
Population 35,000 Population 27,000* 
Month Daily Per Fer Fer Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for |counted 
the mestic |dustrial| other all for the mestic |dustrial| other all for 
month |purposes|purposes| purposes] purposes month _ |purposes|purposes|purposes| purposes 
January..... 2,463,408 54-3 13-2 2°8 COSOIE Here 1,891,096 33-9 17-8 0-8 70-1 17-6 
February...| 2,508, 156 57-3 11-3 3°2 (ARPS oh gee 1,928,785 34-5 18-2 0-9 71-6 18-0 
March...... 2,668,670 63-4 9-7 3-1 1639) Ramee ee 2,006,129 35-9 18-8 0-9 74-2 18-6 
April. ace Pe GPA WPA) 63-6 6:5 4-7 (ous oe eee 2,006, 129 29-7 21-0 1-2 74-2 22-3 
Ve yeeee ee 2,432,000 59-1 7:8 2°5 OOME anes 2,109,677 29-8 PAI 1-2 74-6 22-5 
JOne eee 2,407,668 57-1 8-9 2-7 GB Ulli eeeeee: PRoolsooe 36°6 24-4 1-4 86-4 26-0 
ARvUhiaewe Me Oe 2,479, 883 56-0 12-6 2-2 1O*8): £542 508 2,504,516 29-5 34-1 2-9 92-9 26-4 
August...... 2,694,461 58-2 17-2 1-8 RH eat eile ne 2,283,225 28-1 32-3 2°8 88-2 25-0 
September..| 2,764,445 57-7 19-4 1-8 TSO sence. 2,166,666 25-5 29-5 2°5 80-3 22°8 
October.....| 2,756,691 60-3 16-8 1-6 UIE see 2,126,129 30-5 22-8 1-3 78-7 24-1 
November..| 2,746,118 59-4 17-2 1-7 1873) ay eee 2,032,666 29-0 21-8 1-3 15-2 23-1 
December..| 2,760,065 66-5 10-6 1:8 Tor Qs Meese 1,997,806 28-5 21-4 1:3 73-9 22-7 
Average for vs : 
the -year..| 2,608,474 59-2 12-6 2°5 T4.<5iies eos eee 2,115,846 31-0 23-6 a hots) 78-4 22-4 


*Includes Town of Sutherland. 
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Cities and Towns in the Province of Saskatchewan—Daily record of water con- 
sumption in Imperial gallons for year 1922—Concluded 


Weyburn 
Population 3,200 


Month Daily Per Per Per Per 

Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted 

the mestic |dustrial| other all for 

month _ |purposes|purposes|purposes| purposes 

AIENIUE CNRS. res dest tens tab SR ONTO eis ae aS ee RRR ae eee en 15652 OOo tana «| rome acl kee eye 43 2Slchewoee 
1S oA oe ao ad Fac i Mee Cee Oe OTe tn ee ei a ZA S LUi atons. craps eerie erarall Serie -ceaiee DEO leone 
INE ORS etal ee VV PB 5:5 shad AGN.) v.0 4s + Sue 4 She, nro 4 sen sie saree ge ZUOTSOU te cinie clot deri ss 2 |e wets 62: Bl owecva vie 
XDI dL EMC Eae Peiterasch Pee are ces Ch Lee os Se ae eee bak ee LSESS45 epee e |e ee teen omen eietere Bf aoe cluise 
WWII arc nctekonin a Cec cee rh Ree eeu ue ete A AICHE Ra nea) Ce a on DOA SSD Dime Beales woth ae lee ee G3"Sliecsees 
ANTINES sed oie adic diego str bicl no AAI ach IO GEE ee ean ge en aes D2 Soils seve eel orks acta: cae ee G94) ae tere 
AHA 5 cicrina.D AGRE 5. GG SES RTE ene eae ae eo nee ee ES DAO (6G |\smee en ictell eternal cae ee G8 Sia caer 
IX OIE Biss Fo oe okt BEC IIe nae Oe ean Ree Gale 8 LOL. Corr ewe | tertetevors cll WEDS: (kD sere ret 
[SYS] GWENT OYE: Ps cnn cy ae DNC RS EG RO PREY VE tee a oar edi DOT ATA teeters oe | ane oles Ae 69!3'| aes eee 
COOL DOT eRe eae es cas Sete co srapsssch hans Mew nate os Rie aide PAV TAO ecnopene ees) al ty ARE ee cull eee ee oe 69! Tl ac coer. 
INI GRCEDY OIE ARON PM Oe ON ob te IIR Pega ln Recta ak a Nie da 21S D2 |. ae wore |e aero Rees OSs4) teeter. 
IDS era aT BYSUe, Bee ey ee ens Aosta ar Be ase TR Ute eee Se ee a ZLOS008 ere elites Se oe etc le ease 05.27) Sre eee 
AVOravou om (he Vear enemas. .\ackuiwonciiot nes Sen ne aeons ZOSASLO| ora ce \aersservere tle ccteiclemer: G44) peels 


Cities and Towns in the Province of Alberta—Record of average daily water con- 
sumption in Imperial gallons for the years 1915-22 


Per Per Per Head| Per Head| Unac- Per Per Per Head| Per Head| -Unac- 

Average Head Head other all counted Head | Head other all counted 

; for Domestic! Industrial! Purposes '! Purposes for Domestic! Industrial! Purposes / Purposes for 

the Year 

Edmonton Lethbridge 
a ar y 
LO Seve rare soc 46-0 31-0 3:0 SO OMe oer caseee 81-4 32-2 1-5 115s], Clean eee 
LONG mame 52-5 20-7 5-7 CB Oo Ws eee aes 116-0 41-3 0-7 158: OM lee eee 
LOE Ae eee 56-3 25-0 9-7 OS (erate cree 95-0 HO OL Me seteis nee ate 150205 ee eee 
NOES yk byehacs 58-0 26°2 10-1 OA Sasi a teeters iala ci 102-2 44-7 3:0 14.930) <.)8 xe ieee 
VOTO ei ess cst 56-7 24-6 9-7 OTe ae aac 78:1 PA On! Hed hare saad Sebi LOTS? "|e eet 
OD Oars os08 54:7 23°4 16-2 Gar aiait Bil beereree aren ct 91-8 35-1 76:8 129% Lisi ere 
OPA ly aes aoe 54°6 23-4 16-8 OA Bier ie el, Anta te 94-2 27-8 1-4 12364 val lene 
ASD AG ete Bed 62-2 24-9 24-1 gL ha Pa Ate See ae 110-8 BOC OM eter te ara 145 ere eee 
Bassano Carmangay 
LOU ee monet 6-5 COM 2ie lh airs eerrte GSEs AlPnoiwenacrat s Ac O Mallmacter eres 2-0 A SOFT Sareh ereceemtare 
ELST Ramee E | eget ceili: |! <-iatae ofexal 2 StPSl| okeueetate aren tall eapeneteasig ore liahe I overelntene, aerate PACK TY dl liehesirac cera Cece Naheran oa ten 32 OV lace eaters 
i AOU Senne, a 17-9 154:3 95-4 PON TI Ona erie Ot ea Ear ee MH an wenet ree rot eer ene one Sil aeil len eile 
GT Spee ee ste es. 95, oli c.g cvs « cgaesratey|ies eterores qedars Dis) Orne cts errs PIOGT A Ble A ane ce 1-0 PAU vot oid ieee oan ese 
OTM epee Westra ties, cis. || oie 3 5.0.» aust « [repeneccroperor erate MOAR eener ee Onli tae tes ae Le BY ae ects Ale ARE 
1 2, C) Mente |r aencrsirata \c! iS arava avayors: acll| aes okeaaeveustens Sis Onl aches teers PANO? Ali Sere coe *3°4 BHR ad lesser arciamtao 
GD Tae ORE Re Sate or 8-5, s2'|\a ets 9 Suaehossvelllenekelevene ero SHAS sh al lolli: Absit rg Sonal ie cae tau Ccas | Say mAh ERE (Orie etre sere oem ey Oo ell aig onc OF 
LD 2 PMR LEE Sec eetee ars cae Ths cause oops ayehnu ie causes eee Od iGO oe NAL, apne. SAP Sal Ne Rene 3 Ooh JNM Coa ie gn a ge a Le et earn Aa RE Gs ok 
Medicine Hat Redcliffe 
LOL Deri niet 181-0 28-0 15-0 PAP WO ree kes cent 31-1 (acy al [Renn ee BON ae ic eictee 
LOU Ghee DA ai) 0 | eeavatnavars estilo avereiere ater DHE Dead octane, 5 36°8 22-1 1:0 OOO Leama wes 
LO 7 Sarena ISTO ae Gepeiam arc alindis, ao aeoonees PASHAN Gag saccccs 42-5 OO Simla Pada srarestens 128 eae 
AO TES RE ee rnees rep tee Py) hilt | aretsvaa Asceet.cillcaasaaeteltan os 26420) J Stace ear 66:4 DAE Rs coserusre les SS33), eta aris crore 
AI Sas 2 ale eas eae enor eee (ches eet si aes | D4) “|S eeeyreeie tes 79-1 LSe: Tailide ee te. OF Swale ata Aner 
HOP). feet be 4 UN a a a (en eee (nee nia PA Vote ial ee oiPenecten cae 67-9 TGR 2a eee etter: S42) Ae acres 
OD Leper hiner d tev eras [Kerdiels coe haa he aie sired Li fDs Ota eras 65-7 9-6 0:46 Oc Cee oer eee 
LOD artes fe senate sca iz il aes, Steel ne erate nana euatepactete ys TS 79s BN Papyes ese 97-9 O° Sit Bae eae a. 105: Ge ees See 
Athabaska 
TO oo eho Me 8 ORE e EEG cS CS Pan. Por eRrea Cae Poet vs, See TAS ait. vistdes. tt few vere 5 IE oe cae 
IL OG Rep re | PREC ro knee opis. baal olalsas Ayaea ee oosvetolen cde aueimtanexdemimee  euape easy suciee Maer TS LOOT ail cpa stern | (oper ecee sears 109)" ||| eee ae te 
TOW oe eich Stoel le, Ah RR eee eto Gir ate a nie) iar AN ig car Dye dia anmer ene Ineicce eee PLO) Tlie iad to Sse 
LO ee MRNI i 3 isle, wb, a, atepalaca ele ia, nox yap atal's Sua X weepeadpalotaanleve shamtnns Diss Gis \egeeees etalon tea rehearse ae ZUG ee leer ae senate 
LD LM SRA al Se tadee aia a Sake oso eR eee Sklar ttce SY ape Conmnege Mayet Goch a dcguate ‘slay are glor ate DeLee este vatecs/avel sate ie cee tent» DG US te ede cette. 
DO QO Wyte a Mees ch hs yocared <Rig sissy shee ie Se AN sega Hele ENE cela ayraye SMe ae) EO Ne oars CR MERC aS cee AA Sate aie oes 
BD Lene Race Taira Paste a, ooh Save se sioode. 01 hey art eco Petes oes. 0 sche si ees rap sWa\ smsrrcho Vege lore <riehe BE Seto |) Re cece (Cette Ree cate 3O0 4) esate. < 
TREY eee Ss Pel a Se tes ae Bette cotitigiy Pas sok vein, Be sot ae Oe eee ee Rca Shes Scie te CMe tics Sen DLS Uisaee mente 
+4 months. * 7 months 
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Cities and Towns in the Province of Saskatchewan—Record of average daily water 
consumption in Imperial gallons for the years 1915-22 


Average Per Per Per Head| Per Head| Unac- Per Per Per Head| Per Head| Unac- 
for Head Head other all counted Head Head other all counted 
the Year |Domestic’Industrial! Purposes ! Purposes for Domestic !Industrial! Purposes | Purposes for 
Regina Saskatoon 
OTS 55-0 7:5 0-1 62Ger ier cia 21-6 13-9 2:2 45-6 7-9 
TOU Ree Nae 66-1 isle | eR ea GSO hire sem ecs 21-0 15-4 1-9 52-6 14:3 
ION cee eee 59-2 12-6 0:3 UPAR Ne lea a ah 24-4 15-6 58 66-4 20-6 
19S eee 56-9 11-1 0-1 GS Teasers 27-1 17-2 2°4 63-1 16°4 
1919 rapier 42°8 Gras Plow ce eee tiae Jag Re tier be Ae ae 28-0 16-3 1-9 64-1 17-9 
1920. bateeree 48-9 9-1 *0-9 DS: Sie Wheres eee 29-4 14-3 6-1 74-1 24-4 
A OS Dee a 8 49-6 10-1 2-1 62°5 0-74 29-5 20:3 1:0 72-0 21-2 
19D Fee acne 59-2 12-6 270 C4 NG oe e 31-0 23-6 1-5 78-4 22-4 
North Battleford 
TEGN Bate tis aie 24-1 Sse eaten 6:6 ies: Bot 14-8 4-2 
LOT GRR Peers 35+2 A someone eect 9-5 2-0 4-9 22-7 6-3 
1017s ee ee ee 45-8 SS oO Selim ee ekeee 10-2 2-2 4-0 23-1 6-7 
1918. Wenicks 31-6 CA Oca Us i ee St 10-0 4-8 3-0 26:3 8-5 
VOTO eet e 24-8 OOO | serakenenese 11-5 1:6 4-4 29-7 12-2 
O20 Ai eee 24-5 SAU Be Fh Paks AP Se 1NFORS 5:8 5-9 34-0 10:9 
109 [ees eee 30-9 A Visi) aU ener opeverateere 9-7 2°8 2-9 26-7 11-3 
TODO rae ene 34-8 CTE 8) Nee, ee A 11-0 2:8 4-3 34-1 15-9 
Estevan 
1915 ee ete WEG WAP nee eee 0-4 IWS w eda cute de 9-5 7-1 1-5 1S Re eas eect rit 
OIG Set cence LGSOM fine cree 0:3 LUA D It eee 8-2 5-7 1-0 14-09) eee ee 
LOL ieee SOR Hay Moel a tater vall cho neemaee SO Tinie seperate ae 9-7 5+5 4-3 WE Meecha eg boc 
OTS eet GCA Malt pnaee ert sean rs 26> 408 eee ee 9-3 0-7 7-2 BE GOO lle ate ve 
1910 einen 2575. Mike ere nal Senior tara DB Ba Neeson sees 9-6 Dis Ooi Serepen ess 12S ane eee 
1920 eras SOD latleetacrerectenn |G eisvae ener’ D2, al ecm rer 9-3 As. \| ee Cue ene! 13.7," Seeee tne 
1 AY PA We ee te PAE» Utah 1 cau ex ee MAAS D7.) aces eer 6-1 4-7 2-0 127 80h eens 
LOA ee SEAN IS Fa RN Papa Mi. dd) i ae eM Bd GEi4 Melee lace ieee 8°5 6-4 2-9 | Naoto ie il ees rape! Ge 
Kamsack Kindersley 
a RON LGW Or reel ci utr eeeaal Rena iaic aia oe (crea Creme Reich eRbS ctsoc | ashcaeee ia, Goat 4-9 8-4 1:6 LAO SN Sette reciente 
LQ TGs Bree Re eee a Tees Srallladee ctae, ol dae | urea ache ced] mee eae apes 5°5 2Gs Simul eet eee S20) lle ele eee ake 
h ht) Wy aan pert ere ene! tn oar ed eee ee ie tae mnal bu Am cha an 5-8 BASAL |Top ae DOS2 Wetec aetters 
108s eee tee 31-6 oe Mant Perec Hee OF OT ors cade 6-0 SoG meen irae Jas) CNe eons asta 
TOL 22 2 oie he, al estates one eet cee Sy AM 0 rears PIC edt enced oy evn Cp pe ee 128, TUS cee ae ceo ee ee TB.t Uh tears 
TODO). Xerces eH ete ete es Gil ote eeede mater ocell sz aee tse Natt ote settee & Seek ofan sweet asco 6-9 A WSO G TS Wi Pts eyncc Soke PANGS AS Breen ts cies 
[OD ler act yt ioe 50-4 (PX DOME IES Ait Ai Pi iOOR Westie e AS ok. 8:5 10s OFS tren ere 19:35: ¥ 1) Ae ee ee 
AUD Pune eT ess oS she 50-3 6902. A Ae ese VAQEGaedt, teers ene 10-1 LOS sal Skee Racks 22's Me ae eee 
Prince Albert 
pA rh ee iA eee rhe (ot het ol eal a ts oa aa eee Me Ca og tl | a ee RM tL Aisa dd aod BIO ec Bat theees 
LOD eRe eerie || cavern Reset | Soret | Fe Sas blaich Be | hee atensrebeae | Aeterorstelore 20-4 23-2 | 1-9 69-6 | 20-1 


*10 months. 


EAST CYPRESS HILLS DISTRICT 


M. H. French was again in charge of this district. It is situated in the 
southwest corner of the province of Saskatchewan, lying south of township 17, 
and west of range 11, west of the 3rd meridian. 


In addition to the inspection work in his district, Mr. French, being the 
only qualified Dominion land surveyor on the field staff, made whatever right 
of way surveys were required in the two provinces of Alberta and Saskatchewan. 
He also selected the Maple Creek alkali test plots, prepared, seeded, and fenced 
them, and did all the work in connection with these plots throughout the season. 
Mr. French sets forth in detail his observations on these plots in a separate 
report. 


Several days were spent by him in the field on a reconnaissance of the Sage 
creek drainage basin during the latter part of August, with a view to investigating 
the possibilities of reservoir sites. Several were located and roughly outlined. 
It is the intention next season to survey two or three of the less expensive sites, 


RECLAMATION SERVICE 25 


and to obtain spring flood records of Sage creek in order to estimate more accur- 
ately the average annual water supply. 
The following extracts from Mr. French’s annual report are of interest :— 

__ “The crops throughout the district were fair. Some sections were favoured with large 
yields, while no portion suffered a total failure. I doubt whether any government seed or feed 
will be required this coming season in the Maple Creek district. The financial condition of the 
farmers is somewhat improved, partly because they are eliminating all hired help except what is 
absolutely necessary, and partly because more and more of them are going into mixed farming. 

“Regarding the status of irrigation in the Cypress Hills district, 2 gradual improvement in 
the past twelve years in the methods of irrigating and of general interest in the subject can 
undoubtedly be noticed. As, however, many of the irrigation schemes are merely operated as 
sidelines by their owners, whose time and energies are largely diverted into other channels, there 
is difficulty in getting better methods adopted. The idea now being carried out of concentrating 
upon a few schemes and by field demonstration, inducing a few irrigators to make more use of 
their water, should be productive of tangible results.’ 


WEST CYPRESS HILLS DISTRICT 


C. M. Moore again had charge of this district. It is situated in the south- 
eastern corner of the province of Alberta, bounded on the north by township 17 
and on the west by range 17, west of the 4th meridian. 

This district is located in one of the driest portions of the two provinces, 
and speaking generally, has not produced a paying crop since 1916. The western 
end of the Cypress hills extends well into the district and there are innumerable 
streams draining this range in all directions. The water supply is, however, 
meagre, uncertain and dependent almost entirely on the winter snowfall. The 
run-off occurs during a few weeks in the spring. Many of the streams are now, 
or are fast becoming, fully appropriated, and for this reason the large number of 
new applications received as a consequence of the failure of dry farming in the 
district, are difficult to deal with. | 

Mr. Moore spent the latter part of March and a part of April collecting 
early run-off data on certain small streams southwest of Medicine Hat, for which 
there were no run-off records available, and upon which applications for water 
rights had been filed. The latter part of April and the first week in May were 
devoted to field-work in connection with a proposed amendment of the Medicine 
Hat Eastern Irrigation project. 

Mr. Moore in his annual report comments on conditions in his district as 
follows :— 

“Throughout the year inspection work was largely confined to schemes which have not yet 
been licensed. On account of the increased demand for water for irrigation purposes, following 
the recent years of insufficient precipitation, very careful inspection of the water available has 
been necessary. The catchment area in each drainage basin must be defined and a careful 
estimate made of the average annual run-off available, taking into consideration any knowledge 
acquired of local conditions. Owing to the pressure of this work, no opportunity was afforded 
to visit licensed schemes for the purpose of assisting the irrigators in developing their projects. 

“Generally speaking, a new applicant is not familiar with the method of constructing irriga- 
tion works and it is desirable for the inspecting engineer to visit and advise him as his work pro- 
gresses. During the past season close touch was maintained with all owners while they were 
constructing their works, and they were visited from time to time and given any assistance 
eens cantly completed studies indicate that there will be water available for a few additional 
applicants on some of the streams in the Pakowki Lake drainage basin. Consequently a number 
of applicants have been permitted to proceed with their schemes during the past year. These 
schemes entail very small outlays of cash, and will afford a flood irrigation to cultivated lands 
on which the owners intend to sow grain and a small acreage of alfalfa.” 


CARDSTON DISTRICT 


This district was again in charge of Wm. Wotherspoon. It comprises that 
portion of southern Alberta lying south of township 17, and west of range 16, 
west of 4th meridian. 
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The bulk of the inspection work in this district lies along its western side 
in the foothill country, where stock-raising is the principal industry. For this 
reason the most of irrigation schemes are devoted entirely to the raising of fodder 
crops. 

Mr. Wotherspoon, in his annual report, comments briefly on general con- 


ditions in the district in so far as his inspection work is concerned as follows :— 

“On authorized schemes the progress made with construction work has in most cases been 
poor. The majority of the applicants not being in a position to employ extra labour on the 
works, have difficulty in making rapid progress, as their time is fully taken up on routine farm 
work.” 


SPECIAL INSPECTIONS—-ALBERTA DISTRICT 


This district was again in charge of F. R. Burfield. It comprises all that 
portion of the province of Alberta lying north of township 16. The inspector is 
provided with a Ford truck for transportation purposes. 

Last season the inspection work in the north of the province was carried 
out by the drainage engineer, D. Whittaker, whose work lay in that part of the 
province. This afforded a considerable saving in time and expense since— 


although the schemes in the north are few in number—they are widely scattered 


and difficult for the inspecting engineer to reach. Mr. Whittaker made eleven 
irrigation inspections in this district and one in the Saskatchewan Special Inspect- 
ion district. 

It is interesting to note that the greater part of the work last season was in 
connection with irrigation applications whereas a few years ago the major 
portion of the inspection work was on schemes for municipal, industrial and 
other purposes. 

Some of the more interesting features of Mr. Burfield’s annual report are 
quoted below :— 


“As regards future irrigation development the district seems to divide naturally into two 
parts. One of these is the Bow River drainage basin. In this there are now three very large 
schemes which divert water from the Bow river, and several others, either new schemes or exten- 
sions of older ones, which are sufficiently advanced to hold reservations of water against the 
stream or its tributaries. As a consequence of these heavy appropriations, the period of time 
in which there is sufficient flow for further diversions is so reduced that the full duty of water 
* cannot be beneficially applied. This condition will also seriously affect storage schemes on the 
smaller tributaries inasmuch as their flood flow normally occurs at times when their contribution 
is needed to meet appropriations already made on the main stream. 

‘Tt is worthy of note in regard to the schemes in the foothills, that the testimony of farmers 
appears unanimous viz.:—that less water is available in the creeks and from the springs than in 
the past, even in the dry years of the early nineties. 

“The most important area in the remainder of the district is the drainage basin of the Red 
Deer river; so far no large appropriations have been made against this stream. It is possible for 
the inspecting engineer while on the ground to make a decision as to whether water is available, 
or can be made available by storage when required. The Red Deer itself has a flat gradient, 
and all diversions from it have taken the form of pumping schemes. 

“The remainder of the district, apart from what is served by the large irrigation projects, 
lies outside the semi-arid area, and the schemes are widely scattered. 

“As regards the licensed schemes, good work is being done on parts of the larger schemes 
and the area under irrigation is being increased.” 


SPECIAL INSPECTIONS—-SASKATCHEWAN 


This district was again in charge of J. E. Jaffary. It comprises the whole 
of the province of Saskatchewan, with the exception of a portion in the south- 
west corner, bounded on the north by township 17 and on the east by range 11, 
west 3rd meridian. 

The inspection work in this district is very widely scattered, thus it cannot 
be carried out with much regard to economy either in time or expense. Most 
of the inspections are for domestic and industrial (railway water supply) schemes. 
Speaking generally, the supply available in natural waterways, lakes, etc., is a 
meagre one and this accounts for the large number of domestic. schemes in the 
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province. For the most part, this district lies outside of the semi-arid region, 
and from an agricultural standpoint does not suffer from lack of moisture to the 
same extent as in the other inspection districts west of it. For this reason 
there are not very many irrigation schemes or applications for water rights for 
this purpose, and those which are in existence are widely scattered. 

In the following extracts from Mr. Jaffary’s report he outlines in a general 
way the conditions peculiar to the inspection work in his district :— 

“As in previous years, the majority of inspections comprised industrial and domestic schemes, 
but a considerable number of irrigation applications also were filed. More attention is being 
given to irrigation by farmers, and numerous enquiries were made regarding irrigation schemes. 
A considerable number of inspections were made in connection with applications for rights on 
mineral salt lakes in so far as the Irrigation Act applied. These have been filed under the Alkali 
Mining Regulations and should become a commercial enterprise in the future. 

“The Provincial Government has made a large number of applications for domestic rights 
on behalf of municipal districts for the domestic use of the settlers in the community. In many 
districts this is their only source of supply and water is hauled in tanks for miles around by settlers 
who are unable to secure an adequate supply from wells. 

“Out of seven inspections made of pumping schemes during the season, I found all but one 
applicant enthusiastic over their plants, end this one farmer has more or less abandoned his 
place on sccount of having outside interests. Hed he paid more attention to farming, it is more 
than probable that good results could have been attained here also. Several new pumping 
schemes were laid out for applicants during the season.” 


LARGE IRRIGATION PROJECTS 
CANADIAN PACIFIC RAILWAY COMPANY’S IRRIGATION PROJECTS 


Western Section— 

The gross area of this project is approximately 1,000,000 acres, of which 
218,980 acres are classified irrigable. The project has now been in operation for 
fifteen years, water having been first diverted for a small area in the Gleichen 
district in 1907. 

The company has continued its reconstruction and re-conditioning policy 
in connection with canals and structures, and during the past year has re-con- 
ditioned 359 structures. This work included bankgates, headgates, delivery 
gates, drops, bridges, and culverts. In addition 600 linear feet of ground 
flume, and 960 feet of trestle flume were re-conditioned. 


Under the heading of renewals and betterments an extensive programme 
has been undertaken. In the Gleichen district two new reinforced concrete 
drops, and one combination headgate and drop have been constructed on second- 
ary canal ‘‘A” to replace unserviceable timber structures. In the Dalroy 
district three new bridges and two bankgates have been installed, and a new 
reinforced concrete structure built to replace one of the old wooden drops on 
secondary canal ‘‘B.”’ 

The district has been greatly improved during the past year by the grading 
and repairing of roads and 100 miles of telephone lines constructed by the 
Provincial Government. 

The area under irrigation was 49,752 acres. The principal irrigated crop 
was wheat, which represented over 50 per cent of the total crop area. Unfortun- 
ately, the price per bushel for No. 1 hard wheat was only 80 cents as compared 
with $1.90 in 1920 and 92 cents in 1921. 

The past spring was a backward one, and seeding was not general until the 
first week in May. General demand for water started during the first week in 
June. There was a frost free period in this district of 138 days, which is a little 
above the average. One of the most important features in connection with 
the season was the entire absence of the serious drying winds which have so 
often blasted very promising crops in southern Alberta. Undoubtedly the 
general good yields during the past season, especially on the non-irrigated lands, 
can be directly attributed to this cause, and to the copious April rains which 
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created an excellent seed bed. The rainfall by months taken at Strathmore is 
as follows:— 

April, 2-71 inches; May, 0-36 inch; June, 1-30 inches; July, 0-83 inch; 
August, 2-73 inches. : 

Useful work has again been done on the small laterals and distributary 
ditches by the D.N.R. excavators, 273 miles having been cleared of silt and 
weed growth, the channels being greatly improved and capacities thereby 
increased. 


Eastern Section— 


During the past year large sums of money have been expended in this 
section on repairs, betterments and renewals. Of the timber structures 240 
have been repaired and 700 renewed. Sixty-four new small structures have 
been installed in the system and 16 large concrete structures rebuilt or re-con- 
ditioned. 

An important improvement has been made on the East Branch main canal 
by the construction of an automatic reinforced concrete syphon spillway at 
the inlet of the Antelope creek syphon. This spillway, which is entirely auto- 
matic in its operation, will take care of any excess water in the canal at this 
point, thus greatly facilitating the operation of this section. Some trouble was 
experienced during the season on the Spring Hill canal by the undermining and 
partial destruction of the floor, and one wing of the combined headgate and 
drop at the head of this canal. Temporary works, however, were rapidly 
constructed and were utilized for the balance of the season. 

Three hundred and forty-seven miles of distributary ditches from 2-5 to 
10 feet in bed-width have been cleared of silt and weed growth during the past 
summer by means of the D.N.R. and drag-line excavators. 

The area actually under irrigation was 93,375 acres as compared with 
88,299 in 1921, being an increase of 5,076 acres. No drying westerly winds 
were experienced during the past spring and the early moisture was retained 
in the soil. The summer was very dry, the total precipitation from April 1 to 
September 30 being only 6-02 inches. The precipitation during April and the 
first two weeks in May was sufficient for good seeding conditions, but irrigation 
became necessary early in June, the demand continuing until the end of July. 
The season was so dry, that crops on the non-irrigated lands were almost a 
complete failure. The average crop yields on the irrigated lands were very 
much better than they had been for several years, but the low prices obtained 
for all farm produce have created a very unsettled condition in the agricultural 
industry generally. Practically no damage from hail was experienced during 
the season, and it is considered the district has had the most successful year since 
1916. The value of the crops from the irrigated lands has been estimated at 
over $1,400,000 as compared with last year’s estimate of $1,097,000. The 
average price obtained for wheat was 82 cents per bushel, alfalfa $11 per ton 
and alfalfa seed $24 per bushel. 

A very energetic campaign was undertaken by the Provincial Government 
with the co-operation of the company to exterminate the grasshopper pest. 
Many tons of poison were distributed by the farmers along: the road allowances 
and fences, and by the Canadian Pacific Railway Company’s officials along 
canal banks, with very satisfactory results. 

Many settlers have greatly improved their holdings during the past year 
and some very substantial dwellings and farm buildings have been erected. 


Lethbridge Section— 

The gross irrigable area covered by water agreement in this project is 
113,758 acres. Practically all the land has been sold, and approximately 
80 per cent of the area lying below the canals is under cultivation. The 
total area irrigated during the season was 75,558 acres as compared with 
56,450 in 1921, being an increase of 19,108 acres. The average value of 
the crops raised on the irrigated lands in this district was $23.07 per acre, an 
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increase over the 1921 average yields of $1.32 per acre. The total value of the 
various crops grown on the irrigated lands during the season has been estimated 
at $1,339,000 and at $230,000 on the non-irrigated lands. There were 865 actual 
users of water during the season. The principal crop grown was wheat, of which 
there were some 23,000 acres harvested with an average yield of 24-5 bushels 
per acre. Alfalfa was the next largest crop acreage with 12,000 acres, and an 
average yield of 1-88 tons per acre. Timothy came next with 6,000 acres yield- 
ing an average of 1-23 tons per acre. There were 4,660 acres under oats with 
an average of 43-5 bushels per acre. Two hundred and thirty-two acres were 
seeded to sunflowers for silage purposes, this crop yielded an average of 11 tons 
per acre and has been valued at $5 per ton. Potatoes gave an average yield of 
153 bushels, and 1,650 acres were planted. 

Weather conditions in the early spring were very favourable, the pre- 
cipitation during the latter part of March and during April was above the 
average. Although these favourable conditions were followed by a period of 
dry weather with occasional light showers, the almost entire absence of the 
drying southwest winds undoubtedly saved this district from a partial crop 
failure. This absence of wind and the few light showers in June carried the 
crop along until July when 2-3 inches of rainfall were received. From a line 
ten miles south of Lethbridge to the International boundary copious rains were 
received resulting in excellent crops being harvested. The rainfall in inches at 
Lethbridge during the growing season was as follows: April, 2-57; May, 0-89; 
June, 1-87; July, 2-30; August, 0-40; September, 0-81; totalling 8-84 inches; 
the total for the year was 12-34 inches. No damage was suffered from hail, 
but the grasshopper was again troublesome and did considerable damage in the 
district in spite of a vigorous poison spreading campaign. There was a frost 
free period of 142 days extending from May 9 to October 11. Very little new 
construction was carried out during the year—four new bridges were built on 
the main canal and on the distributary ditches a number of new timber checks 
and delivery gates were installed. Oné specially designed D.N.R. type exca- 
vator, one drag-line excavator and one dredge were at work during the season 
enlarging ditches, removing silt and weeds, raising banks and generally improving 
the canal system. About twenty-one miles of canal system were gone over in 
this manner during the past season, the material excavatead amounting to approxi- 
mately 63,000 cubic yards. 


TABLE OF YIELDS PER ACRE OF PRINCIPAL CROPS GROWN IN THE CANADIAN PACIFIC RAILWAY 
LETHBRIDGE. SECTION, 1915-1922 


Average 
Crop 1915 1916 1917 1918 1919 1920 1921 1922 | for Hight 
Years 
ANIVENER (QOD lo At eccatn® SOR ECO BORE mace 3°97 2-80 3-5 2:4 2-7 2-34 2-03 1-88 2-7 
PLMANIOG VLONS i iti. sl tcauuce dots 6 aon oe on 1-82 1-85 1-7 1-5 1-0 1-14 1-05 1-23 1-4 
SST SAG (US )ici cave oushaycisi sare wt ene'simvers 40-40 37-40 24-2 15-0 14-5 20-00 11-30 24-60 23-3 
RO TLSMIDUSL ere ch ttc ciacee te ce saute sae 75:80 70-80 68-+7 28-6 29-4 34-40 22-10 42-30 46-5 
PATS va DUIS) etsy) Ses cheisiscine sie CA eee 47-70 41-60 30-3 18-4 15-2 | 23-10 15-50 32-70 28-2 
HBO TATOOS OUR ie. a es cia. cere nate siouicie ae 288-60 ' 255-50 245-0 123-0 129-0 ! 144-10 ! 126-80 ! 151-40 183-0 
VALUE OF IRRIGATED CROEBS 1922 SEASON 
Average 
Crop Acres Yield Total Yield | Unit Value | Total Value Value 
per Acre per Acre 
INGE 2 hss paloetng eat ei I ives RE 12, 030-20 1-88T 22,647-0 $13 00 $294,411 00 $24 44 
Nisiwpaalltia lieve tegen cet, fs ott oe eters athe 1,591-50 0-22T 345-0 13 00 4,485 00 2 86 
ple YIN Glinegemear start Mtactuic che ccisteacis oncoaaie c 5, 912-80 1-23T 7,285-0 20 00 145,700 00 24 60 
CG RESTIBCULA EER anise ats sc octee eon 2,905-50 1-63T 4,751-0 12 00 57,012 00 19 56 
Cie ine y tea etacharcere croft cactehereicgs do local: 3, 762-00 1-147 4, 285-5 16 00 68,568 00 18 24 
DIMI WHE AUNT mee a eee oie cicter rae 23, 230-09 24-46B 568, 166-0 0 85 482,941 10 20 79 
CORRS. dogs 2 ae Se ep acmanns 6aaerr 4, 666-00 43-49B 203, 917-0 0 35 71,370 95 15°22 
ALG VINE ove na pce atine ene 751-00 32-80B 24, 631-0 0 50 12,315 50 16 40 
Hlallinyie weer eee Neto keex osetia cat 552-00 24-03B 13, 267-0 0 55 7,296 85 is) 2 
gE gi Ao SR Ril Ny Seat Ue 120-00 14-17B 1, 700-0 1 70 2,890 00 24 09 
DUNMOW GLSe mame: we facie en etecleme ciate. 231-75 11-02T 2,555-0 5 00 12,775 00 55 10 
OUI RAE EREL. 3 Shin cemhise awe. 118-75 9-19T 1, 092-0 6 00 6,552 00 55 14 
A GAS COC cae on Seis, haters o seaetele iva lerele aie kG 12-00 21-00B 252-0 2 50 630 00 52 50 
POURLOOS emt oe Geen ae bet de Uelarets ciate 1, 650-57 153-50B 253, 351-5 0 36 91,206 54 55 26 
Other ootsyeer siancccrc co wesionicee 104-87 6-77T 710-0 7 00 4,970 00 47 39 
(GardenkirucKer tite sect crete cere c 408-63 4-65T 1, 899-0 40 00 75,960 00 186 00 
ELiOba neem notes thse eerie cae oete BS OGO GO Mies cetets cree te cele ser ereomiatel ctacaei | ancvebete oteteters exe 1,339,083 94 Av. 23 07 


T. Tons. B. Bushels. 
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TABER IRRIGATION DISTRICT 


This district has had a very successful year, not only from the point of view 
of crop returns, but also in connection with the operation and management of 
the system. There are 17,244 irrigable acres in the district, and of this area 
some 13,122, representing 76 per cent, were actually irrigated. The operation 
of the system has been very satisfactorily carried out by the manager with the 
assistance of two ditch riders. 

Active operation of the system was not commenced until June 6, owing to 
the fact that the heavy snow experienced during the month of April was mostly 
absorbed by the soil, and the land was therefore in excellent condition at the 
time of seeding. Furthermore, with the light rains in May and the absence of 
the usual westerly winds, the available moisture was well conserved. Demand 
for water became general by June 20, and the system was running at full capacity 
by June 22, and so maintained until July 10. 

Seeding operations being at least two weeks later than usual, the summer 
irrigation of grain crops continued until August 10. The system was operated 
for some weeks after the recognized irrigation season, in order to afford an - 
opportunity for fall irrigation. Many farmers took advantage of this, and 
5,360 acres were fall irrigated. During the period June 1, to November 8, 
23,894 acre-feet of water were diverted at the headworks of the system, this is 
11,100 acre-feet less than were diverted in 1921, and is accounted for by the fact 
that there was considerably less demand for fall irrigation during 1922. With 
no fall rains and very little moisture remaining in the soil, it can reasonably be 
anticipated there will be a record early demand for water in 1923. 

From the crop report of this district it is interesting to note, that the wheat 
yield averaged 21-5 bushels per acre and oats 45 bushels. A number of farms 
had wheat averages of from 30 to 385 bushels per acre, and one averaged 40 
bushels. Some farms had oat yields averaging from 60 to 85 bushels per acre. 

In the secretary-manager’s annual report to the trustees on the year’s 
operations, it is pointed out, that as many of the farms in this project have been 
cultivated from ten to fifteen years a good portion of the plant food has undoubt- 
edly been exhausted, and if big crop returns are to be expected in the future 
special attention must be given to soil building. The report further suggests a 
variety of crops which would re-establish soil fertility, and certain farming 
methods which should also be followed. 

The average farm unit under this project is 190 acres, an area too large for 
intensified farm development under irrigation methods. The farmers realize 
this, and efforts have already been made to dispose of portions of their holdings, 
but up to the present without much success. ‘The erection of suitable dwellings 
and farm buildings on these surplus irrigated lands would greatly facilitate their 
disposal. 


CANADA LAND & IRRIGATION COMPANY'S PROJECT 


This has been a very successful year for the farmers under this project, 
splendid crops having been harvested. Weather conditions were particularly 
favourable and the frost free period covered 136 days—from May 23, to October 
6, giving the farmers an exceptional opportunity for growing potatoes and 
garden produce. ‘The fact that during the past few years sweet corn, cucumbers, 
squashes, cantaloupes, water melons, and tomatoes have been grown in con- 
siderable quantities, and matured successfully on this project, is sufficient 
evidence of the favourable climatic conditions during the growing season. ‘The 
area actually irrigated was 9,809 acres of which 5,267 were seeded to wheat and 
yielded 27-9 bushels per acre. At an average price of 74 cents per bushel this 
crop realized $108,241.87. The second largest acreage was alfalfa hay with 
846-4 acres, yielding 2,835 tons or an average of 3-3 tons per acre. With the 
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market: price at $15 per ton this crop therefore realized a per acre return of 
$49.50. From some 380 acres of potatoes an average yield of 190-7 bushels 
per acre was obtained, at 40 cents per bushel, this crop produced a per acre 
return of $76.28. The total estimated value of the crops grown on the 8,751-7 
acres from which crops were harvested was $242,940.27 which represents an 
average yield value per acre of $27.73. 


As an indication of what can be produced on a section (640 acres) of-irrigated 
land, and the number of head of stock that can be carried, the following figures 
for one farm are considered noteworthy: A dairy herd of 23 cows, 41 head of 
pure-bred Aberdeen Angus cattle, 56 head of pure-bred Berkshire brood sows, 
25 head of pure-bred Suffolk sheep fattening for the market, 1 carload of com- 
mercial hogs, 4,750 wether lambs, 250 head of old ewes, and in addition the 
wintering of 175 head of yearling steers. The whole of this live stock is being 
wintered and furnished with feed which was produced on 640 acres of irrigated 
land, with the exception of some feed barley which was purchased. Had the 
100 acres which was seeded to wheat been put into barley, no outside purchase 
whatever would have been necessary. The feed produced consists mainly of 
alfalfa hay, sunflower ensilage, roots, barley, oats, and peas. 


As most of the settlers on the irrigated lands have only been resident for 
two years, their whole time has necessarily been devoted to farming their land, 
and getting themselves established generally. Various community organiza- 
tions are already contemplated, and will undoubtedly become established within 
a year or two. Houses and farm buildings to the value of $157,740 have been 
constructed during the past year. 


The company built twenty-two new wooden structures on the lateral 
systems and re-conditioned twelve of the existing small lateril structures. 
Some trouble and a good deal of expense have been caused by the drifting into 
the canals of tumbling weed and Russian thistle from the non-irrigable lands to 
the west. The removal of these weeds necessitated going over 50 miles of main 
canal and 55 miles of laterals. Forty miles of the main canal required going over 
twice and 50 per cent of the laterals three times. Before the water was turned 
into the system the weeds were destroyed by burning, but afterwards they 
had to be removed by means of teams and Jackson hay forks, a much more 
expensive operation, 


The company constructed 10 miles of drainage ditches in the western 
district for the disposal of surplus surface irrigation water. Along the Little 
Bow section of the main canal 69,000 cubic yards of material were moved in 
connection with the improvement of the canal in this vicinity, chiefly in reducing 
the overburden at critical points where sliding had occurred. 


LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


As noted in the preceding annual report, the construction work on this 
project was well under way during 1921. 

Work was continued during the past year. The Provincial Irrigation 
Council continued to exercise general supervision of the work. No change in 
the board of trustees was made during the year, Mr. Croft, the chairman, being 
re-elected at the expiration of his term in December. Mr. Muckleston continued 
as chief engineer during the year, and no change was made in the staff except 
the addition of necessary assistants on structures. 


Structures.—Early in the season the Irrigation Council awarded further 
contracts for concrete and wooden structures. The contract for concrete 
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structures on Monarch Branch, and all canals and laterals east of Keho lake 
was awarded to Mr. H. G. MacDonald at prices as below. 


MATERIAL SUPPLIED 


Cement—9,200 bbls'at $3.90 2k. oe vnw tt batters oo ctalivcle 8 Sie elev epeerereeite ape ae eis eee aL aera $ 35,880 00 
Reimforcement—150,000'lbsat $0079. tn ace hen eee enter aoe enn ier connie mennice 11,850 00 
Tim bern structures—16;500.H. Buia ati $5400, eer eineicerem ire rrccreciieteietcielciers teri rater ie eieeraere 891 00 
LABOUR AND PLANT 

Transportation —131, 000 ton-milesiat $048.2). cen eee oe acest et renee cee niaee eee 62,880 00 
Machinery erected-—45) 000ml bs*at S0J03 Na eeiias cee tte ttiae aati earn crein em cry eres 1,350 00 
Timber in place—16,500)H 1B. M satig30-O00see. ty. itictc cre tice nite teaie tie seer te ere toieraietietarts 495 00 
Excavation, class l——3, 000 cuasvidsyat, olio0,,, cost ceciee cite crcl olan eee rueierat irc nne leet tei aisicreie 4,500 00 
Excavation, class l—-14 000: cis vdss atip0:42 eecue race etincenieiemtn aetna inert 5,880 00 
Trenchine—4, 000: Cus ¥ das. G0: 2.0 cet chcteteta ra cle ors scleae site nee aie On oe Pa ee SEIS eae ete eerie 3,120 00 
Back=fill==12000'cu. ydst ati S048: ee an. ceth 5 cna craeittiorete tere eect etne eons een eters cremita rae 5,760 00 
Bormed surface—225, 000 squityat $0:132 te. weciaceiteceetiee ceuttie te cee kamera etreeeintne 29,700 00 
Conerete—6,850.cu.cvdsvat $456). St eo nre. cae ePre nkeeie tae eee ee Re ee eee ee 31,236 00 
Reinforcement—150,000U bs vatih0.020 >) iva saree tracctaeniee ace siete cee eieetteiaicratereie oie ola avate einai 3,000 00 
Waterproofing —60; 000 sqattcat SO0;072e 2. 2. secs oc on nee emirates erie renee ae nee eee 4,320 00 
Hiltereravel=-1.000icisVdsaatiG2;cDuee terme tee «terns Hebiae ae ancien erree cee recercieitere 2,750 00 
Riprap—1,650- cu: vdsriat O2:805 ees. ee eke aelae soe oe eee Dees ROR ie ore 4,620 00 
Hmibankment.o, 000 cum ydswategOscOu se. cee iaieine Greet oor te atareee CELT SN USA Fen 1,800 00 
Extra worktman-hours—10/000 at:$0. 48 heen fot nr see er eee EL Seen On eenioe eee 4,800 00 
Hixtra worl: team-hours—4, 000 at. 60:00 ewe ue cele: salaeiys anetet ron ae errr te anne 3,600 00 

ut Bio) Ne Oe Ara a pas EA ERA ares PRA aah at Rte On Cash eu Satcie cho UR IBIIG OO EAC Enos $ 218,432 00 


Mr. H. H. Boomer secured the contract for all timber structures at prices 
as follows:— 


Lim beransplace=—s:416;290 HB, atiol4 O00 sen sce tei caiettiec) ac aeiteereiteaciiers ieee $ 47,828 06 
Pile driving—10,840 lin. ft. at $0.75............ eRe Sr aS See OE Ge auras 8,130 00 
Eixeavations classil—3,200 cu. yidarat SO:400. 1 cies. arameie acres ie Teen ciae eeietern earner = 1,280 00 
Hxcavabion, class l—-33,480) CucsyidSasbisOzou ne. cemie ceteeliaececsrae misiene tena teieyetnie riers Siesta 10,044 00 
Back-fill— 
Refillang—18-560 cusvids.atig0-o0) ssc teercke cecilia eis teciaccinier eaieioicie, cca erate cintee inne 5,568 00 
Rehtandline—52;420ieuyas at SO00ss tee ce.  eee ee e e e erneeee eee 15,786 00 
Lrenching—14: 450 cae yvdssat $0iD Ocoee ei verctai sicke eitriore macione cnoteloter eee fe ohare err re tors oie ee areal 7,225 00 
Faul==40 13 0 ton milesvatiSOraOs cee erie siae cle terete olor tarartictecelssuiere a ceeteter luster eerere eee 16,052 00 
Machinery erected-=42/240 Ibsvati$0.03¥.nee.. chen ccaeeiot coerce ak cote ee eerie e 1,267 20 
Extra workman— 
Eours=23 7950 AECGOSLON, ololaerecc fo tercis te cree ie er acels) neta ere IES eis chet onal cuter ote terete Memento aenreTS 1,580 00 
Team-hours==6; 760 at S080 jes tod os enim cea or eel eietare ae Reeee ctr ae toe are 5,408 00 
$ 120,168 26 


Messrs. Smith Bros. & Wilson were awarded contract for concrete in prin- 
cipal railway crossings as below:— 


Hxcavation iclasssll—o. 000 cuwds eatigl come eeraest en er iter eine ace erat nem eerie $ 3,750 00 
Concreteiin placemass-—672/ cus Vosnabiglons lence tite cece eet cic ia sitemeter ieee eer 13,690 40 
Back=fill==1;500:cus-ydsiat $06 eee ds Waele tee oe re Ce ere cae er tetare ere Prete ie sees 825 00 
Riprap=—150 Cws¥ds. ab BS ys csc spaces bn olocustebeses custe clarelciofolerate oe chafelaraie oreterai chet aie ola REE eee 562 50 
Hmbankment—200cutydssat:$0.505. 2% tte weer siatere cevocte cratsrentteretctre cit cus resents aie ore aie meer areas 100 00 

$ 18,927 90 


Work was carried on during the season under these contracts as well as 
those awarded the previous year to Messrs. A. G. Creelman & Co. Scarcity of 
labour during harvest delayed construction to some extent, but fair progress 
was made throughout. On December 31, structures were completed with the 
following exceptions: 


Headworks.—Approximately 75 per cent is completed with every evidence 
that construction will be sufficiently advanced to permit of diverting water by 
Aprilyl5. luz: 


Oldman Flume.—Concrete, steel work, and 55 per cent of the sheet metal 
flume is completed. No difficulty should be experienced in completing before 
required. 


Willow Creek Flwme.—Concrete and steel-work is completed, and sheet 
metal flume will be erected after completion of Oldman flume. 


Rocky Coulee and Kennex Syphons.—Wood-stave pipes are in place at both 
sites, and remaining work consists principally of tightening bands. 7 
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A cloudburst in July in this locality caused some damage at Kennex, a 
number of footings being overturned, and a considerable number towards 
centre of syphon being submerged by filling of slough. Dykes were later placed 
across slough, and footing area unwatered to permit of construction of pipe. 


Keho Lake Outlet—Excavation only has been completed at this point, but 
work was under way during the winter, and structure should be completed before 
spring. 


General.—The Colonization Branch of the Irrigation Council, of the pro- 
vince of Alberta, has conducted a campaign during the greater part of the 
season for the sale of surplus land within the district. This was advisable 
because of the large average size of the holdings and will eventually result not 
only in a larger population to share the expenses of the district, but in more 
intensive farming on the smaller individual farms. 


All contracts call for completion before May 1, 1923, and little doubt 
remains that they will be at least far enough advanced to permit of operation 
by that date. 


UNITED IRRIGATION DISTRICT 


Construction on this project was continued during the year under the 
engineering supervision of Mr. D. W. Hays with Mr. J. Petersen as secretary 
of the district in charge of finances. The Provincial Irrigation Council exercised 
general supervision over both construction and finances. 


Extension of Boundary.—During the year the district boundary was extended 
northward to include sections 11, 12, and 13, township 6, range 26, west of the 
4th meridian, and sections 7, 8, 9, 16, 17, and 18, in township 6, range 25, west 
of the 4th meridian. This increases the irrigable area by some 2,820 acres and 
the total area irrigable in the district is now estimated at 26,370 acres. 


Excavation.—Work on canal system was resumed with favourable weather 
in the spring, and carried on until completion in November. During the early 
part of the season contracts were only awarded to ratepayers as in the previous 
year, but it became apparent during harvest that excavation would not be 
completed in time if outside help was not secured. A number of contracts 
were therefore awarded to non-ratepayers. 

All earthwork was completed by the end of the season and the final estimate 
showed the following quantities to have been moved:— 


Earth HOOmD UMCUM NC SeMCOSt DOING se Vcr) 2 0 ay aters) ovale asters a <rettere Net arei Hala -Y\n) Neto mnerebararea eet ee reraten $ 160,709 83 
Loose rock 8,196 us Be ae a on, ae oaks cats, ot ate Boeed stereos aoe yal o aiers Deane ete ats 4,047 93 
Solid rock 307 oe iG O90 0S eee aot eee eas Pes Rafi ahora nas 279 17 

Misesiencina® Horce account aebG.. 14 aeaea-e nse aise ila tatters tee ede ein are cre 3,776 08 
PLOtalwamcncactee. ore ASAT atin saSls,., Conia ake UAE hab sa gue sodacomidbacndoesocanaidh a ocqnnennecsaded $ 168,813 O1 


The total length of main canal and lateral ditches excavated was 172-86 
miles with capacities varying from 5 to 200 cubic feet per second. 


Concrete Structures.—These structures were built by the district on force 
account. When work was abandoned for the season in November owing to 
cold weather, all had been completed with the exception of the main canal 
chute into Cochrane lake which was 50 per cent complete, and a small number 
of combined drops and headgates on Glen lateral. Work will be resumed on 
these structures as early as possible in the spring and no delay in operating the 
system during the coming season is anticipated. 

The structures completed consist of the diversion dam, main canal chute 
at Hillspring, Cochrane lake outlet and a small number of drops, culverts and 
turnouts. Of these the dam is the only considerable structure, it being of 
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gravity section, 7-5 feet high and 300 feet long between abutments, and having 
a computed discharge capacity of 25,000 second-feet with water-surface two 
feet below the top of the abutments. 


Timber Structures.—During the winter of 1922 a contract for supplying 
lumber was awarded to the McFarland Lumber Company of Calgary at the 
following prices, f.o.b. Cardston:— 


Devo UNITES Bie WM Eat BYoybicaleskeVuabans Koy, MM eNaMINIKOW. 6 csacadanmcoucHbenaoumnououeauucaoqenee $ 10,335 
716-505) 8R2 3. Mi Mountain! tirsNOe) Comm ontn nyse OA nl Thee aU eI 18,592 
Wopalsaue L004 Ol Gi eter crore a Seach sieke Bete © Sicigte ave oes tal et hecs Stee Ie TROR TIE rere eee tenere eset inete ici eects Ee Oper) 


This was an average price of slightly under $29 per thousand. Hauling of 
this and other material was carried on all winter by the ratepayers of the district. 

Most of the timber structures were built by contract, only some nineteen 
bridges and two flumes being constructed under force account. Contracts 
were awarded by the Irrigation Council on July 21 as below:— 


LARSON & CAULDER 


Item Number Quantity Unit Price} Amount 

Gull Vertis iiss Sete oe ha ry ee eee 86 |100,000 F.B.M.| $ 1200 | $ 1,200 00 
Checks andtd ropes teeter rericdaane one sei ate ere 308 {203,000 “ 15 00 3,045 00 
TT UTNOULS: Cased Cater Me eee oie Sh Ee ee EEE ORs TS 47 O00 14 00 658 00 
Commo excavatione sea. Sec eee fod ae he Perse ar eee, Re ee 2,000 cu. yds. 0 40 800 00 
WrenGht GxGa VATIONS! . 0hs,.i eee elecciciela s Hctare tide ci eton me eT Se oe oe | | ee eee 3000) = 0 60 1,800 00 
ST Yolies il (bit ae ON en st bl a eR Gr ee SS igs ee oe eae es 00) Olea 0 35 350 00 

$ 7,853 00 


HENKER & MITCHELL 


Item Number Quantity Unit Price | Amount 
CUIVErtss oni eo atin oe CE OnE eae 2 Oe eins Haren oan: eae Sone 120 |200,000 F.B.M.| $ 17 50 | $ 3,500 00 
Gheeks,and. drops QAo..45 Fenn Cee hc tos oe ce Dee Gee 400 |280,000 “ 18 00 5,040 00 
TP UTTOUGS es can cage tre cioks ett ton sens tS Oi cies Rie Ee 200 | 80,000 “ 20 00 1,600 00 
COMMON eXCAVATIONNL ; Bek ace «acre eee ee ee ee naa 8 | eee Te =e 3,000 cu. yds. 0 40 1,200 00 
Trench: @xcaVvVationisns cbs aes eet Be ae oat a reals ig CO CE eed eee teaser DACO0R es 0 50 2,500 00 
Back= fillings 2. ce seers ices e sere cre eke Reore «Das ied oh ee Een ae eee 2,000 =. 0 40 800 00 


$ 14,640 00 


Messrs. Henker & Mitchell abandoned their contract after doing a small 


amount of construction, and the work was later awarded to Messrs Oland & 
Scott at the following prices :— 


— —— Unit Price | Amount 
CulVierist esac ctitty caeiaitiecncte eee cre anna Ore crete eee ere All quantities the same as| $ 1450 | $ 2,900 00 
Henker & Mitchell con-|' 
tract. 
Geeks Aifd \AVODS heii minw slacios ois torr heorsvaeevals G escsie eal ooo Blow ene Oe ae are Ee eee 18 50 5,180 00 
AWiiaiteyilt Pre BRAD eee Patra ee aris is vo ae oes PAG G96 Oost Ss am 55 labs tate soda woe tuo nents ohior vice ne 18 50 1,480 00 
COMMUNION: OXCAV BUIONG «Fie cceyecexpsssreieter voleenke teks er cies ohe os TOE LCR TO ONT een ee 0 32 960 00 
Hl Ibis) 116) oes Se Re Le Ne Un ear e Re ee eet ENS SF OE ooen Peer ar ky « igimette acta’ 0 98 4,900 00 
Bac keo Fi mo Bias cye-te aise eusrateresoreve wr aharetnse Sache Saale OOS ITE Or ee CEE earn 0 32 640 00 


$ 16,060 00 


The inclusion of the additional lands in the district increased the quanti- 
ties to a considerable extent. Progress on both timber construction contracts 
on December 31, 1922, is given in table below:— 


Built To be 
Structure Total Dec. 31, Built in 
Number 1922 1923 

Bridges tees: Mey eases, ee SER ew. aos, BR ee ie Be ee ee Dy ae 21 19 2 
LOS age) i: aR opener iy er EN PEMA Cty cast Ar Ue ed UR OEE Aol a SIV ee 193 142 il 
Checks and: drops hao: cect ac ede eee foe Cee tee EE, Dee Cake 801 629 172 
TUTNMOUTS sie /in de sieve eee gs he recche to bete hea ane lelclet sas iat @ rele tame. Br a an tebe Date Rt ok ab 475 341 134 
Private brid Voss: TEs 5. cee aren ee, Pee ee ae cee os ee erect eee 2 0 2 
ey “Culverts: vet x ccy. Sees chs oh cee tte ee ei ee ee eee 94 27 67 
NQIMICG Fo cn capers ees Eee otcae eT otee tote Bio thes Sings eae BROT ROR eee 4 y3 2, 
Plume ditch crossings! ess) Pei ee Eke ee el 2 eee ee Rees fie tee 10 0 10 


RECLAMATION SERVICE - 35 


All excavation for foundations was compieted before freeze-up, construction 
is being carried on during the winter, and it is expected that these contracts 
will be completed before the 1923 irrigation season commences. Only back- 
filling under foundations is included in the timber contracts, other back-filling 
being done by force account when priming canals. During the season of 1922 
water was run down the main canal as far as Hillspring chute and through a 
number of laterals so that this back-filling is approximately 10 per cent com- 
plete. 


General.—No further bond issue was made during the past year but an early 
issue of a further $100,000 is contemplated. This amount is thought to be 
sufficient to complete the project. As previously noted it is expected that the 
entire project will be under irrigation during the 1923 season. 


SOUTH MACLEOD IRRIGATION DISTRICT 


The early history of the district was outlined in last year’s report up to the 
point where the Provincial Legislature on March 28, 1922, passed an enabling 
Act under chapter 28 of the 1922 Statutes. This gave the Lieutenant-Governor 
in Council power to guarantee the principal and interest on a debenture issue up 
to $2,050,000. Under this Act provision was also made whereby the Irrigation 
Council of Alberta was given exclusive power to enter into contracts for the 
construction of the works. 

The necessary by-law under the provisions of the Irrigation Districts Act 
was voted upon by the members of the district on May 15, 1922, and passed 
almost unanimously. | 

No further action has been taken by the Provincial Government of Alberta 
towards financing this project and it is understood that none will be taken until 
the settlement of the Lethbridge Northern Irrigation district, whose bonds 
were sold under Provincial Government guarantee, is further advanced. 

The Board of Trustees of this district as at present constituted is as follows: 
Mr. R. B. MeNichol of Macleod, Chairman; Mr. A. B. McFadden of Macleod, 
Secretary; and Mr. W. J. Murphy of Ewelme, Trustee. 


ROBSART-VIDORA IRRIGATION DISTRICT 


This project, situated south of the town of Maple Creek, comprises an 
area of roughly 29,000 acres and the water supply will be taken from the French- 
man river valley. 

In view of the information contained in the detailed report, estimates, and 
plans furnished to the district officials during the past year, the parties interested 
have decided to proceed with, and have petitioned for, the formation of a district 
under the provisions of the Saskatchewan Districts Act, 1920. The petition 
proved satisfactory to the Department of Highways of the Government of the 
province of Saskatchewan, and the Provincial Attorney General’s department 
has been instructed to draft the notice required to be advertised in accordance 
with the afore-mentioned Act. The irrigable area is approximately 10,000 
acres which it is estimated can be irrigated at a construction cost of about $34 
per acre. 


LITTLE BOW IRRIGATION DISTRICT 


This project consists of a number of individual pumping schemes situated 
in the valley of the Bow river and comprises an area of roughly 9,640 acres. 
Last year’s report contains an outline of the history of this district from its 
inception to the point where plans had been prepared by the engineer appointed 
by the district and the necessary advertising under the provisions of the Irrigation 
Act was about to be undertaken. The approval of plans and the necessary 


78878 —33 


36 DEPARTMENT OF THE INTERIOR 


reservation of water from the Highwood river was obtained from the Minister 
of the Interior on April 10, 1922. Early in the year a few of the original peti- 
tioners decided to withdraw from the district, as they considered their schemes 
too small to be an economic success. The district duly published its notice in 
the High River Times in April, 1922, and authorization to construct works was 
issued on July 15, 1922. 


Under certain provisions of the Irrigation Districts Act of Alberta only the 
actual owners of lands are entitled to sign a petition for the erection of an irriga- 
tion district, and further it is necessary that the owners of at least 50 per cent 
of the proposed district must sign the petition. In this particular case, how- 
ever, it was ruled by the Irrigation Council of Alberta that owing to the peculiar 
nature of the project, and to the fact that the works consisted of individual 
installations, the signatures of all the owners affected would be required. Under 
this ruling some of those signing the original petition were declared ineligible 
for inclusion within the district, owing to the fact that they were not the regist- 
ered owners of the lands affected. Arrangements are being made whereby 
sufficient water will be carried through the system for the accommodation of 
these prospective owners, and for their inclusion in the district when they have 
acquired title. 


In July a petition was filed with the Minister of the Interior in accordance 
with section 161 of the Alberta Irrigation Districts Act, by two of the original 
petitioners, requesting permission to have their lands excluded from the Little 
Bow Irrigation district. The necessary permission was duly given, and two 
schemes with a total irrigable area of 209-5 acres were excluded. The Ministerial 
order was made and promulgated in the Alberta Gazette on August 4, 1922. 
The same order further changed the content of the district by the inclusion of 
two new schemes with a total irrigable area of 216-1 acres. 


The irrigable area at present actually included in the district is 2,625 acres, 
and the estimated cost of constructing the community works is $36,100 which 
works out to $138.75 per irrigable acre. As, however, the Government of the 
province of Alberta has decided to purchase bonds up to $18,000 in considera- 
tion of the use of the works in connection with its license for the diversion of 50 
cubie feet per second for the domestic use of the settlers along the Little Bow 
river, the cost per acre to the individual is reduced to $6.90. The area which 
has been temporarily excluded amounts to 269-80 acres, and when these lands 
become eligible for inclusion in the district the per acre cost and yearly assess- 
ment will be reduced proportionately. 


The trustees of the district on October 25, 1922, called for tenders for the 
construction of the headworks on the Highwood river, and for the other neces- 
sary works to convey the water to the Little Bow river. The tenders were 
opened by the Irrigation Council on November 8, 1922, the successful tenderers 
being Messrs. A. G. Creelman & Co. of Calgary for the headworks and river 
protection for $5,566.00, Mr. Martin Fogarty of Travis for the canal excavation 
for $14,510.60, and Mr. H. H. Boomer of Barons for the timber structures and 
fencing for $5,353.78. The total of the successful tenders amounted to $25,430.37. 


Construction was started on the headworks and river protection work in 
December 1922, and has progressed as rapidly as the varying weather con- 
ditions permitted. It is expected the headworks will be completed at an early 
date in the spring. The excavation for the main canal will, weather permit- 
ting, be commenced in March and the contractors time limit expires on June 15, 
1923. The estimates show about 58,000 cubic yards of material to be excavated 
from this canal. The engineering work is being undertaken by Messrs. Haddin 
& Miles of Calgary, who also Base sCs the surveys for the various individual 
schemes. . 
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NEW WEST IRRIGATION DISTRICT 


The surveys and estimates of cost for this district were completed during 
the 1921-22 season, and received the minister’s approval on January 31, 1922. 
As originally organized the district comprised 7,629-8 irrigable acres, the lands 
lying almost wholly in the west half of township 14, range 16, west of the 4th 
meridian. The water for these lands will be diverted from the Bow river through 
the works of the Canada Land «& Irrigation Company. 

The boundaries of this district proposed by our field engineers as the result 
of surveys and field studies were not entirely acceptable to the organizers of the 
district, therefore certain lands were excluded and other lands substituted. 
This adjustment reduced the irrigable area from 7,629-8 acres to 4,501-2 and 
increased the per acre construction cost from $4.37 to $4.54. z 

Notice of.the application to form the district under the provisions of the 
Irrigation Districts Act of Alberta was published in the Alberta Gazette March 
15, 1922. 

The district was formed by a unanimous vote of the ratepayers and the 
election for trustees was held on July 14, 1922, when Messrs. C. W. Gray, C. 
Watterberg, and P. Love were duly declared elected. The Ministerial order 
for the formation of the district, giving its name, content, date and place of 
election, and the names of the trustees was promulgated on July 24, and appeared 
in the Alberta Gazette July 31, 1922. 

The question of carriage rights for the water for this district, through the 
canal system of the Canada Land «& Irrigation Company, was the cause of some 
delay in advancing this project. It has been tentatively agreed between the 
parties concerned, that payment for the right to divert, carry, and store the 
necessary water, be made in a lump sum from the sale of debentures, at the 
rate of $31 per acre of the irrigable land in the district, and for the operation 
and maintenance of the works of the company, a charge of $1.25 per irrigable 
acre per annum be made. The agreement has been drawn, and now only awaits 
the concurrence of the directors of the Canada Land & Irrigation Company, 
Limited, and the Board of Trustees of the district. 

An Act to assist this district by guaranteeing their debenture issue up to 
the estimated amount required, i.e. $209,500, was assented to on March 9, 
1923; 

Advertising in accordance with the provisions of the Irrigation Act is now 
being done, and upon completion of the four weekly insertions, authorization 
for construction of the necessary works will be issued. The necessary by-law, 
authorizing the trustees to proceed to raise a loan of $209,599 upon the credit 
of the district and with the guarantee of the province, was voted upon affirma- 
tively. This amount will be sufficient to cover the preliminary expenses, con- 
struction cost of the works within the district, the purchase of carriage rights 
from the Canada Land « Irrigation Company, and will also take care of interest 
charges upon the debentures for a sufficient time to allow of the completion of 
the works. 


SEVENPERSONS DRAINAGE BASIN INVESTIGATIONS 


MEDICINE HAT EASTERN IRRIGATION DISTRICT 


The proposed flood irrigation scheme for this district, diverting water from 
Ross and Bullshead creeks, was fully reported upon in last year’s report. The 
scheme as recommended by the Calgary office was approved as feasible by the 
Minister on March 17, 1922. The Board of Trustees of the district was furn- 
ished with a copy of the report, and they requested that a revision be made in 
the irrigable area under the Bullshead creek scheme. They desired that certain 
irrigable lands be withdrawn, and that the canal system be extended to include 
other lands. The feasibility of this proposal was determined late in April, and 
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the result of the investigation showed, that with a slight increase in cost of 
construction the desired amendment could be made to the district. As the 
owners of the lands were signatories to the original petition, proof of their 
willingness to withdraw from the district was necessary and was finally obtained. 
The district then submitted their scheme to the Government of the province 
of Alberta for approval, requesting that the credit of the province be pledged as 
security for their bonds. After an investigation of this project by the Irrigation 
Council of Alberta, a report was submitted to the Minister of Railways and 
Telephones on August 29, 1922, recommending that the necessary financial 
backing be not given. The concluding portion of the report stated :— 


The Bullshead scheme cannot be recommended. The Ross creek scheme, while possessing 
some uncertainties, has considerable merit in view of the low estimated cost per acre and the 
climatic conditions. There is, however, not sufficient certainty about the success of the proposed 
method of irrigation to justify the recommendation that the credit of the province be pledged 
for the security of the bonds. 

The Irrigation Districts Act provides splendid machinery for the collection of irrigation 
rates, end for the forfeiture of the lends if rates are not paid. Irrigation rates take precedence 
over ell other taxes. The Government has thus gone a long way towards providing ample 
security end essisting financing, end as the whole cost of this part of the project would be only 
about $20,000, it would seem that the district should be able to interest capital if they could 
show sufficient merit in the scheme itself. 


Following this decision it was considered that before recommending can- 
cellation of the water reservation of these sources of supply, reasonable time 
should be given in which to enable the district to obtain outside financial assist- 
ance. Advice was received from the district officials on February 2, last, to the 
effect that they would go into the problem of financing the district immediately, 
but no definite action has been taken up to the present. 


MEDICINE HAT SOUTHERN IRRIGATION DISTRICT 


The first survey for a project to serve 5,300 acres from Sevenpersons and 
Paradise creeks at an estimated per acre cost of $49.80 was fully reported in the 
1920-21 report. A district was duly erected, and officers appointed under the 
provisions of the Irrigation Districts Act of Alberta in January, 1921. The project 
was reported upon by Mr. G. G. Anderson, a consulting engineer of Denver, 
Colorado, on behalf of the Provincial Government in April, 1921, and not 
approved as water supply was not considered satisfactory. In consequence the 
Government of the province of Alberta declined to pledge the credit of the 
province in support of the necessary bond issue. As the district officials were 
not satisfied with this report, they employed Mr. D. W. Hays, a consulting 
engineer, of Calgary, to investigate the project and if possible outline for them 
an alternative scheme that would offer better security. In July, 1921, Mr. 
Hays submitted a report to the district suggesting that the irrigable area be 
reduced to 3,000 acres, and that each unit contain at least 80 irrigable acres. 
In view of Mr. Hays’ report and suggestions, the district requested that some 
further field-work be undertaken by this department on their behalf and a 
further report and estimate submitted. The necessary further surveys were 
therefore undertaken during the winter of 1921-22 and a report and estimate 
submitted for the irrigation of 3,000 acres from the same sources of supply. 
Extracts of the essential features of this report were published in the 1921-22 
report. Attention was drawn to the fact that out of sixteen owners affected by 
the revised district, only two were residents, and of the thirty-nine quarter- 
sections affected, twelve were owned by one individual. Owing to this con- 
dition and to the fact that a study of the water supply indicated sufficient 
water to furnish a depth of from 15 to 18 inches during only seven out of nine 
years, some further investigation was considered necessary. Records on Para- 
dise creek were only available for a few months of the year 1920, and for 1921, 
entirely insufficient to justify a definite allocation of water and a considerable 
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expenditure in money. The project was therefore recommended to be held in 
abeyance until further records of the available discharge of Paradise creek 
could be obtained. 

During the past season further study was made of the reservoir possibilities 
in the Sevenpersons drainage basin, and in the late fall it was found possible to 
place a survey party in this vicinity to ascertain the possibilities of a more 
economical storage reservoir. In his report Mr. Hawkins, the engineer in 
charge, states in part as follows:— 

The maximum area irrigable, with any degree of certainty of an adequate water supply, is 
2,500 to 3,000 acres. The area should be near the reservoir, in a compact form in order to reduce 
losses to a minimum, and should include the hay flats immediately north of the reservoir. The 
reservoir need not be of a greater capacity than 13,000 acre-feet. Very little storage would be 
carried over from year to year, and in a year such as 1919 the reservoir would be of practically 
no use. The seepage and evaporation losses would be unusually high owing to the relatively 
large area of the basin and the high temperature prevailing in the district during the summer. 

The total cost of constructing a reservoir for serving the area referred to above is $82,138, 
or at the rate of $6.20 per acre-foot stored. 


The possibilities of utilizing this storage for the irrigation of the most 
suitable adjacent lands are now being investigated. The results of this work 
together with an estimate of cost will be duly transmitted to the secretary of the 
district, and if the amended scheme is attractive enough in regard to per ucre 
cost, the necessary action to change the content of the district can be taken. 


HIGHWOOD RIVER IRRIGATION PROJECT 


The first field investigations of this project were made in the year 1920, 
when a reconnaissance was made to ascertain the feasibility of diverting the 
Highwood river to lake McGregor as a water supply for the proposed Retlaw- 
Lomond district. It was found that under such a diversion canal there would be 
a large area, mainly in the Highwood River district, which would at some time 
require water for irrigation from the Highwood river. In 1921, preliminary 
surveys were made to determine the feasibility of this project and consisted 
mainly of surveys of proposed reservoir sites, main canals, and main distribu- 
taries. 


Field Surveys Year 1922.—A standard party of three plane-tables was 
employed during the season to make a complete plane-table survey of the pro- 
ject. Surveys were commenced in May and completed in December. During 
the season the party completed the following work:— 


155,930 acres of plane-table topography, 184 miles of levels. 
7 permanent iron bench-marks established. 


Canal Design.—The main and branch irrigation canals have been designed 
to carry a maximum quantity of water sufficient to supply 50 per cent of the 
irrigable area with an application of six inches in depth in fifteen days. The 
storage canals have been designed for the following capacities. 


Highwood river to Tongueflag reservoirs—1,200 second-feet. 

Tongueflag reservoirs to Frank lake—600 second-feet. 

Seepage losses were estimated at 6 second-feet per million square feet of 
wetted area. The total irrigable area is approximately 52,435 acres, and the 
gross canal capacity from Frank lake is 568 second-feet. 


Water Supply.—The Highwood river is an important tributary of the Bow 
river and in considering the available water supply the prior appropriations on 
both streams have had to be considered. A fairly complete study has been 
made of the Bow River drainage basin, and after making due allowance for all 
prior appropriations, it is found that with the above storage there is sufficient 
water available from the Highwood river for the project. Assuming an irrigation 
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factor of 80 per cent, and a net duty of 18 inches, the water requirements from 
Frank lake are as follows:— 


Net water required on approximately 52,4385 acres............... SPS SIA REO 1 Oe ue bits 62,954 acre-feet 
Absorption) lossesiaiti22=4.per. cent, Of) DheGiOrOSSs seat c erento eerste steerer narnia terete tee ara ae 18,172 sg 
Total water required i.98 shen seas ns eee tae eer ete nee ee En ri eee 81,126 4 


Considering the period of years from 1918 to 1921 imclusive which are low- 
water years, and providing for all prior appropriations in the drainage basin, it is 
estimated that the following quantities are available for the project. 


Year Water Available 
TOU FATS Ae BES OPS. 8. ANA tacree Aeon ee RE BR ae Ra BESET een teh A ter 114,786 acre-feet 
VOUS AED cise voy oe kk oes assent tec accel Me haerh duRseeaaie al out he Ne cae Suet tect a ie Re echt nde aR 78,512 ss 
6S) 0X0 eg eGh Oe i) TR ee a 1 OR Aa Nn Pee he a Oe ee ae ied et Ons le RM Ses Ree eS blod See c 215,222 ae 
LOD 022 127d ee Nieene ee, 5 SLIM ef eaters Rar aime erent ra NGM De he Tine dtr th a ON BL 136,170 - 


The following is an estimate of the average monthly requirements from 
Frank lake during the irrigation season :— 


Wisin eevee Contac: cate. crore 10 PemGen'ts..68 5 tie oheee ee Bae eee ae Se ees = 8,113 acre-feet 
TUTE BAe he ey a BOA bade Nacchers ae: Eisatens Hower ica ae Ae Tha in a ol Pe ee = 24,338 
TAU ee cae te ee 30 SSO GE Me Pe wt ne ee Pee tes Aen nee a Pee OTN = 24,338 : 
AneUst Tie. eS eee ooh 20 EPIRUS PT PR Re, Meee amin 5 2 Fer RAR AR AOE Bids aay F = 16,224 v 
September. .aa seals 10 ee oP Pee ae Et, SNA AN Eley hay RTE Unto =e Solis * 
LOGY eeiftee i cipteae tc actacte ke reciente ace Ca = 81,126 % 


Soil Surveys.—EHighty-six groups of soil samples, carefully chosen to repre- 
sent the soil conditions over the whole project, were taken. These samples 
were tested for alkali with the following results: 

45 groups showed either weak or no alkali. 


Ld ss ‘* moderately strong alkali from 3 to 5 feet 
13 (<5 ‘ (9 6¢ (<9 1 Ps to 5 ce 
a7 é< é< ‘c é< 0-5to5 


The lands plane-tabled extended over a rather extensive area with more or 
less irregular topographic features and varied soil conditions. The predom- 
inating soil throughout was found to be light clay loam interspersed with isolated 
patches of sandy loam on the high ground, and heavy clay loam in the bottom 
of drainages. 

In the Highwood River district the soil, generally speaking, is a light clay 
loam, which tends to be of a heavier nature in the northern than in the southern 
portion. Sandy soil is found in patches on the southern and eastern slopes of 
the high land, isolated by Long coulee, while heavy clay is found on the wide 
flats forming the head of Long coulee. 

This district, as a whole, was found to be particularly free from alkali and 
although several of the soil samples taken showed strong alkali, it was found in 
every case that this alkali condition existed only in the bottom of drainages, and 
that the slopes immediately above were free from it. 

In the Brant district, the soil of the area found to be economically irrigable 
isa light clay loam. The land has a good slope and is free from alkali. Through- 
out the remainder of the area plane-tabled, which for the most part extended 
along the flats of West Arrowwood creek, the soil is extremely heavy and con- 
tains a great deal of it. 

In the drainage basin of Frank lake the soil varies from a sandy loam in the 
higher portions of the slopes to a heavy clay loam in the bottom lands around 
the lake. The lands to the north and east of the lake show a high alkali con- 
tent, and will require further study before being classified for irrigation purposes; 
those lying to the west of the lake appear to be free from alkali conditions. 


Description of Project—The general idea of the proposed project is to 
irrigate an area of land lying north of the Little Bow river in townships 14, 15 
and 16, in ranges 22 to 26 inclusive, which contains approximately 51,460 irrigable 
acres, together with a small area lying south of the town of Brant in township 
17, range 26, west of the 4th meridian, which contains some 880 irrigable acres. 
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A third area, containing about 25,000 irrigable acres lying east of the town 
of High River in the drainage basin of Frank lake, is commanded by the main 
canal of the proposed project, but owing to lack of storage facilities above this 
area it has not been included in the project. 

The proposed plan of irrigation consists of diverting water at a point on the 
left bank of the Highwood river about six miles southwest of the town of High 
River, and bringing it in a canal of 1,200 cubic feet per second capacity a distance 
of two miles to a reservoir which utilizes a draw, tributary to Tongueflag creek, 
and also a portion of the main valley of the latter stream, for storage purposes. 
This reservoir, consisting of an upper and lower basin, acts as a regulating basin, 
and enables the use of a smaller canal out of the reservoir than the one brought 
to it. From the Tongueflag reservoirs the water is re-diverted and brought by a 
canal of 600 cubic feet per second capacity a distance of ten miles to a second 
point of storage termed Frank Lake reservoir, which utilizes a lake lying six 
miles east of the town of High River. The water is re-diverted from Frank Lake 
reservoir and brought by a canal of 570 cubic feet per second capacity, a distance 
of about twenty-two miles along the left bank of the Little Bow river to the 
northwest corner of the large irrigable area around the town of Champion, and 
then distributed throughout the area by means of the main canal continued and 
lateral canals. The small area lying south of the town of Brant is served by 
two lateral canals which take off the main canal about ten miles below Frank 
Lake reservoir. 


Intake.—The intake of the proposed project is located in the NW. 14 
section 30, township 18, range 29, west of the 4th meridian, where the diversion 
is made at the elevation of the water surface in the river without the use of a 
weir. By this means the only structures required at the intake consist of 
reinforced concrete headgates with a capacity of 1,200 cubic feet per second 
together with two jetties on the right bank of the river above the intake, to 
ensure the present channel of the river being maintained. 


Main Canal.—The section of main canal from the headgates to the Tongue- 
flag reservoirs consists of a grade canal to a point above the reservoir, and the 
delivery to the reservoir is made by means of a chute 200 feet in length with a 
vertical drop of 15 feet. 

The section of main canal from the lower Tongueflag reservoir to Frank 
Lake reservoir is an expensive length of canal which includes several structures. 
These structures consist of:— 

(1) Five 5-foot drops in that portion of the canal from the reservoir to the 

flat followed by the Highwood river. 

(2) A steel railway bridge across the canal. 

(3) A steel girder flume crossing of the Highwood. 

(4) A cut 6,300 feet in length with a maximum depth of 16 feet. 

(5) Hight 5-foot drops and two chutes in that portion of the canal between 

the deep cut and Frank Lake reservoir. The vertical drop effected 
by these latter structures amounts to 92 feet. 


The portion of the main canal along the Little Bow river is also somewhat 
expensive owing to sections where the slopes of the river bank are steep, reaching 
in some places to 20 per cent. These steep sections are, for the most part short, 
and in no place are they considered excessive for canal construction. The 
structures on this section consist of 7 timber flumes ranging in length from 
200 to 450 feet, and with an average maximum height of about 20 feet. 

After leaving the bank of the Little Bow river the canal follows along a 
gentle slope as far as the head of the Long coulee lateral. At this point, the — 
main canal makes a crossing of about 11,400 feet in length to command an area 
containing about 28,000 irrigable acres, which is isolated from the main slope of 
the district by Long coulee and another drainage course. The crossing is 
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effected by means of four 5-foot drops, a flume 1,800 feet in length, and a fill 
5,050 feet in length with a maximum height of 16-5 feet. From the lower end 
of the crossing to the eastern extremity of the district, the main canal presents 
no further difficulties, and with the exception of several small drops to take 
care of excessive fall in the general slope of the land, no further structures are 
required. 

Reservoirs.—In order to make the most economical use of the available 
water supply from the Highwood river the following reservoirs have been included 
in the project :— 


Superficial Capacity 
A 


Name Location rea g 
(uuios. (Acre-feet) 
Uppers Loneucilaoceren, a eer atu ne tac Crit ore eae eerste nee Tp. 19, rge. 29, W. ‘ ets 568 7,240 
Dower Tongueh aig ter iecte ee ene en ce ee ee en ee ee pe hs reen20. Wad. ioe 455 8,780 
rank lakes). Ae ai ihe, See eye ede re ae eR ot a ele Ae a Tps. 18 and me rges. 27 ; 
ANCOR Wis dene eae 7,480 55,369 
TOtal CAPAC y Ges. ca.c sratavee 5 joeapaedis «anh ghee a ah Woe Sie See eae eee meee RELY epee oe cree ae ee eee 71,389 


The upper Tongueflag reservoir, which utilizes a draw tributary to Tongue- 
flag creek, requires for the proposed storage, a dam at its lower end, which is 
920 feet in length with a maximum height of 57 feet, and with outlet gates to 
the lower Tongueflag reservoir with 1,200 cubic feet per second capacity. This 
dam is located on a line running from a point in the SW. 14 of section 15, town- 
ship 19, range 29, west of the 4th meridian across the northwest corner of section 
10 to a point in the NE. 14 of section 9. 


In addition to the dam, this reservoir requires three dykes across saddles of 
land between the draw and other drainages to the river. 


The first of the dykes is located at the upper end of the draw where a fill 
2,830 feet in length with a maximum height of 5-6 feet is required. This fill is 
located in section 3, township 19, range 29, west of the 4th meridian. 


A second fill is required in the SE. 14 of section 10, township 19, range 29, 
west of the 4th meridian where a fill 550 feet in length with a maximum height 
of 7 feet is required, while a third fill located in the SW. 14 of section 15, town- 
ship 19, range 29, west of the 4th meridian is 120 feet in length and has a maximum 
height of 5 feet. 

The lower Tongueflag reservoir which is immediately below the upper 
reservoir requires a dam 2,570 feet in length with a maximum height of 48-5 
feet, and with outlet gates of 600 cubic feet per second capacity to the canal 
between this reservoir and Frank Lake reservoir. The location of this dam is 
along the eastern boundary of section 15, township 19, range 29, west of the 
4th meridian. | 

A spillway to guard against freshets in Tongueflag creek itself at times 
when the reservoir might be at full capacity level is provided in the canal just 
below the outlet from the reservoir. 

The total area of land flooded by both the upper and lower Tongueflag 
reservoirs amounts to 1,028 acres, of which about 400 acres is fairly good land, 
while the balance is located in the bottoms of the drainages and is worthless 
except for grazing purposes. 

Frank Lake reservoir, which provides approximately 80 per cent of the 
proposed project’s storage facilities, is very low in cost as regards structures, 
as a fill 1,250 feet in length with a maximum height of 13-6 feet together with 
outlet gates with a capacity of 570 cubic feet per second constitute the structures 
_required for this reservoir. 

The proposed reservoir when full raises the level of the present Frank lake 
about 10-5 feet and floods about 4,200 acres of land. This land is for the most 
part only suitable for grazing purposes, and is not considered valuable from an 
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agricultural standpoint, as it was found that in many parts of the area flooded, 
the alkali content was extremely high. 


Alternative Intake-—The total cost of the project, exclusive of ‘‘engineering 
and contingencies” has been estimated at $1,800,830, of which amount approxim- 
ately $420,000 is required to cover the cost of the canal and reservoirs up to the 
point of the flume crossing of the Highwood river in the SW. + section 17, 
township 18, range 28, west of the 4th meridian, and in so far as the irrigation 
project is concerned, the benefits derived by making diversion at the present 
intake are confined to the advantage of utilizing the Tongueflag reservoirs as 
regulating basins, and so reducing the capacity of the main canal from 1,200 to 
600 cubic feet per second and thus materially reducing the cost of the heavy 
cut east of the Highwood river and also the drop to Frank Lake reservoir. An 
additional advantage is gained by the country at large lying below the present 
intake, in that, with the present intake the possibility of land flooding in times 
of high water is practically eliminated. 

The cost of the reduction in the size of the main canal, however, appears 
to be excessive, and it is quite possible that the cost of the project might be 
materially reduced by relocating the intake at the point where the main canal 
at present crosses the Highwood river by flume, and constructing a 1,200 cubic 
feet per second canal from that point to Frank Lake reservoir. This latter 
diversion would involve additional headworks in the form of a weir to raise the 
elevation of the water surface in the river, and further investigation of the river 
will probably be required in order to determine whether or not this would cause 
damage through flooding. 

The lower diversion would reduce the present total reservoir storage capacity 
by some 16,000 acre-feet, but this amount if found to be required could be 
obtained in Frank Lake reservoir by increasing the height of the proposed dam. 


ESTIMATE OF COST—HIGHWOOD RIVER PROJECT 


Headworks— 
GOnCTSLEMD 1M) a MC Ulr YC Sera G 610 <O Olmy eerste ea ste ccniene teicle cl aieits.c sos ane aunt eeate Dre Rae tee eee 6,182 
(CresavornDe. Crigesb als) rs bly Coane Niels RNarey i 7B 0a a eo ee eS ee, ARO ca dine Solo Ghat 11,468 
(GEM REE S CURB 55.5.5 caBIG he eter ae Ny ca ee ee ee en, ae te earn oe anon 3,000 
TeMexo h rearoniin, Ones een VA A OO cee eos So Pee NS OP Pe ee rr ined ten oN Soi AB mice 2,000 
— ——$ 22,650 
Upper Tongueflag Reservoir— 
ran einareven rite Oe O OO EGU MVRCLS o.24 Uust OSA Daa arieye hres save crest <isteusn Sechel ds eens SuehearMnaie a sreeese (nea Me ieee ch aes ne ene 74,700 
le ralexarolleranravants, OO OIe OFAN HO ee <a gear stereo CNR rds Ain Re eS ON en Ord baernohunes geen ae 2,304 
Shia gosta, Pl, SHNOMyo oleh nt Alan Se ees ye ene Mee eaiA ria ae nad aiclae Oc oe ea occe 3,186 
PEREIRA On 6 ONS) meeyiCl So sc2u Gye a0 Olle Rupe ope eey a tie ch cos ¥e cs gol a.rc cdone, Sicile nnselieveral geal efetet Mean Btn eaten peta ate ener ste at 31,720 
@oncreres (reins) elo 2G,eUis Vise ait G20 Ok cs Netcic ecasnmbloyene eit eueie <= aueudanie pote oes take Paiste eeioneions ieee epee Bry (ley 
Goncreten(plana)) SOiCwAy Swat SLOVSO isaac aca cee csie/meyansraarenesere ¢ avi ee Sener ene eo elaedenciene rie ake ecey sees 702 
Chaegi, Tela overt te IRAN dea es Poe da lan A Se re oe eee ror ei oEin omiariGad fen Gre, See 3,450 
ancedamecess 150 siacrestty po UL Om on bine seta: arcs <ltreoeoeie.s area ciel ayater eefte of ero cle alate ole ere eke 17,040 
——$—$$_$_$__—— 166, 817 
Lower Tongueflag Reservoir— 
mlloanienmenteli.0 900! Gils yGseabis OL Oe soca tere oe steve suche oes syetere yas spine eed ert cele che) ate ier hore ae $ 80,955 
Siuahaonnia, AVAGO co auc ernn Oalliiin an. Gago abn Beco olden aan an etoc kta ao onoan AERO n na doucl de Gerla! 
TRO o, PRO AO OME adc EIN OE YA OLE Ae cin ces Re ee enn che Soles ape eine Onaa or nomen aGear 51,800 
(Convers (item 7 IECUE Side ee ENE MCG o ant angndbr soa ocntos ddereS oN ooocooooud cy nnn Ooo condor 21,478 
Coverite (DEM eiciberclse Ghet sbi ices t Ga obese uoou.coosn anon 5 dndbe Gael dod pbohbasADooecocucm 702 
(Gatesmlash OAT ds CEG feasts tech cite erie cs cgdiatarenen ths Cae tena aE che Bye one emerge cede ce Me yee 3,450 
ihre! Glarangiteteey “i cholmerpchn POU nee, Bho ners On ot are eitods Cott et amh done amon A prwereo dso Or 9,100 
—_—_—_—— 174,196 
Frank Lake Reservoir— a 
Himibakienrente GOO eteyic sercitan edo nmerrenee <a iwecre ot cha liar isn ares evo e tesa aes iia tee reach hears $ By 745 
Suances, Ah RO) ela wOlky CHMUMIGE. codeooodsaosbmooor pUOGb DUE CooO Intro obo roe drennoamy ann do 00, 654 
Io), B SVMINereleenRe Niels Nat MANUS. > oc onendenoomsimoeqnTOoOn acco bp oped e til nami pox dom ome oak 4,680 
(Ceeoie (iaering) NO Otiaaige Serks (WCE eos oo cago so teunn ae 66 08m Gob obcdc 7 onsdc Onsen ocooemmonoo 11,000 
(Cromvenaxie: Gulch) one sickens WORN Vin oe ods om eebate eon hacngoac “Hodby oper ut bodes Noe acemany: 819 
(GRADS 5 CRUOS 25 oh Rn ele eR aay Soar OI IOC ey OC OIE Opes eh hay MISO SPN Yea ere RG oc ieecae 2,000 
LixcomanonOLinsiGde caannell 55.0 U0scmenycl se arti sede reer ay aisie cnet. felehalneyyate tee eras heen te 13, 200 
ILenayellpaneyegecee MON pera dycue EVAN eho. hon abe dn goose sey eee cok cen oyade calsotn benome anoabonobad 105,400 
——— 140,498 
Snillway below Tongueflag Reservoir— 
IBAA /OleN BV org oan n Aenas on bopoowus Umipaunel do.c8o JbOD uno ceuigao Dunc on Ene aamniobo Coma DED SSG amu oa 6,675 
Railway Crossing Near High River— 
Shietailacroanay, (HOMO Morse ER SOM). Oho pantonoincaacskatnosoor pb ucsdecOund sano sdb cmcanc ney oonno $ 6,000 
sone SMart. Gill Os pervect etek epee owe nue tc elie eeu ty Sis eae eis sche tere wee nniey soacraslaye Deyatal’s Soelueg! ern eieten cet dens 280 
Gonerecon(y ain) S4 Cus y.C Sat LO, Dee y ter eie ieee seeetooiere ot) ofertas etal -Neteuole a)eRee=sot see stele, rlnishslaysr clo 1,638 
IE SCC AIO) Nose eRe WG MeCR RUE ane. oon on vac eS O gb de ucuCCmae or sous corlcod ites bcriragtiod > 0 Somer nae 
“rem OEnAY, tHEEKO ke CEN ASITILO Ng, > Ane n io aooenbabueeno Db debo Goo qooSe.agoro ooo bu ave nape bos sco GGaBL 200 et 
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Drops and Chutes—Main Canal— 
Concrete (rein.) 2,210 cu. yds. at $27.50 
Riprap, 3,400 sq. yds. at $2.00 
Excavation, 5,000 cu. yds. at $0.24 
Piling, 1,200 lin. ft. at $0.85 


Flumes—M ain Canal— 
Timber, 540,600 F.B.M. at $75.00 
Piling, 8,540 lin. ft., at $0.85 
Concrete (rein.), 640 cu. yds. at $27.50 


Long Coulee Crossing— phe dt : 
Timber (flume) 325,500 F.B.M. at $75.00..... cus. 25.  funcpd Shaded acanelich di bcua aay tare. Jeune ont ata is 
Piles, 3,400 lin. ft. at $0.85 
Concrete (rein.) inlet and outlet—62 cu. yds. at $97. 500) AA ee NOS APE RM a ek SPU ae 
Concrete drops, 260 cu. yds. at $27.50 Fae 
Excavation, 27,530 cu. yds. UbrRO 24s ie See nen, 2 oe tia oes PRE Ras DP Peake SSE, Tan a Le 
Embankment, 127,240 cu. yds. at $0.24 


Division Gates in 11-15-25-W. 4th M.— 
Concrete (rein.) 148 cu. yds. at $27.50 
Riprap, 170 sq. yds. at $2.00 
Gates, ete 


Railway syphons 


Excavation-— 


Main Camals 2 b44 e100 Gisey Gisrietc SOs cctcne erase et eca catia Hoecie ns aes nen cc eer aan ere 
Distributaries, 665,415 cu. yds. at $0.24 


General Timber Construction— 
Main Canal, 85,310 F.B.M. at $80.00 
Distributaries, 999,070 F.B.M. at $80.00 


General Concrete Construction— 
Concrete (rein. ) in outlets 
Small concrete drops 
Riprap, concrete pipe, ete 


Right of Way— 
Main Canal—479-28 acres at $30 
260- 0 acres at $15.. 
Distributaries, 752-9 acres at $30 


Road diversion i in 15-29-28-W. 4th M 


Telephone—54-5 M. at $275 
wena 2 M. Vi So OH eI Sete ee ee 


Total irrigable area, 52,4385 acres. 
Cost per acre, $39.50. 
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ESTIMATE OF COST HIGHWOOD RIVER PROJECT—Continued 


Highwood River Crossing— 
Timber flume, 130,000 F.B.M., at $75.00 
Piling, 1,300 lin. ft. at $0.85 
Concrete (plain) 135 cu. yds. at $19.50 
Concrete (rein.) 91 cu. yds. at $27.50 
2-100’ steel spans, 270,000 lbs., at $0.10 


$ 9,750 
1,105 
2,633 
2,503 
27,000 
os 42,991 


$ 60,775 
6, 800 
1,200 
1,020 
pe tote 69,795 


$ 40,545 
7, 259 
17,600 

SS Ss 65,404 


$ 24,413 
2,890 
1,705 
7,150 
6,607 
30,538 
RS Bie SNS 73,303 


$ 4,070 


6,790 
3,444 


$ 610,710 
159,700 
SSS SS 770,410 


86,751 
$ 9,361 


ae 20,846 


SS 41,134 
14,988 
34,020 


Piao pcsokoct ohws tine moos auneonoormeh: db dcsico soe aa ants se ss} 51.955 


AND) 0! 0118 wu je Joon 6) Wie, eee dle ide Wiles pie whew O16) 6, B/S ye, eeire alle (6) 8) O16l¥ eliel si elede lele) eye) 0s [née 4,0) ie ie\ le s-s. wiuiio te e\le delle 696 (4s (ailellbib ig iels.ele folmis 


Pe ee eet a eer i ee a aS ee POM fn Wo Gichns ho qoay es Od ote $ 1,800,830 


270,125 


$ 2,070,955 
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WATER SUPPLY STUDY—HIGHWOOD RIVER PROJECT FROM OCTOBER, 1917, TO SEPTEMBER, 
1921—Concluded 


CANAL CAFACITIES 


Acre-feet Acre-feet Acre-feet 
Canal C.F.8.| 99 31 Canal C.F.S.| 39 31 Canal C.F.S.| 39 31 
Days] Days Days} Days Days| Days 
H.G. to U-T.F.) 1,200)/71,300)73,900) L.T.F. to Frank 600 85,600 36,900} Frank Lake to 585|34, 900}35, 900 
es. Lake Res. Land. 


LOSS IN CANALS 


Canal Per cent Loss Canal Per cent Loss 


Hewitt River tos bel eh eseLvoin ass ses na aan 0-415 Lower T.F. Reservoir to F. Lake Res..... 2-902 


TABLE OF RESERVOIR LOSSES 


Evap- | Seep- Evap- | Seep- Evap- | Seep- 

Month Geationid eee Total Month eration sage Total Month oration |. Age Total 
October....... sp ORY 0:2 0:4 Fl Rebruany. cece ae 0-2 EPA WIE Se 5 0:3 0-2 0-5 
INGvel bere aeeneeee 0:2 0-2 Mar chvuso eter serer 0-2 0-2 JIN eee 0-5 0-2 0:7 
IDecem berm. sees 0-2 0-2 || April (1-15) 0-1 0-1 Dee i di bes sao 68 0-7 0-2 0-9 
January.-ce al cee ee 6-2 0-2 April (16-30) 0-1 0-1 0-2 August..... 0-8 0-2 1-0 

September 0-3 0-2 0:5 
Total feet per annum | 5-4 


Available Run-off in Acre-feet to Lower Tongueflag 


Heder omntistinaied) Run-off in Acre-feet into Frank Lake Reservoir 


Year Year 
Month a Month Ba 
1918 1919 1920 1921 1918 1919 1920 1921 
March: nse stant ee ee 0 300 1,000 March taceeer ie: cose tee 1,800 750 | 3,000 1,400 
A Drill se ee se ee eee re 1,200 COOK eZ ROO0 Rts LOOM EA pill aera ae eee ae 3,600 | 1,500} 6,000 2,800 
May eee ae eee 360 180 600 BO Outs Ma Wigonte ace meee 1,08 450 1,800 840 
June seek Aner: 240 120 400 DAO IN. LUN Crete bas teh APR es 720 300 1,200 560 
WOtaLh ace onee ee 2,400 | 1,200 | 4,000 | 2,400 Rotaliee te er pe 7,200 | 3,000 | 12,000 5,600 , 


inlet sial alee 
i eS a 
re eS eG 


Max.Cap. 5536 9Acht 
»» Area 1/480 Ac. 
Slo Elev 900: 

an ie els 
eee SEI Ce 
te 88 om Rn Be ar eagle 
ayca cea 


Acres in Hundreds — ae in ede 


Acre feet in Thousands 
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MAGRATH IRRIGATION PROJECT 


During 1922 the residents of the western portion of the Southern Irrigation 
district, lying between Pothole river and the St. Mary river to the north of the 
main Alberta Railway & Irrigation Company’s canal in townships 5, 6 and 7, 
ranges 21, 22 and 23, west of the 4th meridian decided to withdraw from the 
parent district and form a new district under the 1920 provincial Act. 

The proposed district covers the following three distinct tracts; the area 
served under the constructed Magrath lateral in township 5, range 22, west of 
the 4th meridian; the North Magrath tract, in townships 6 and 7, ranges 21 
and 22, which is served by an extension of the existing Magrath lateral, plane- 
tabled in 1920, and the West Magrath tract, in townships 4, 5 and 6, ranges 22 
and 23, west of the 4th meridian. The last mentioned area was plane-tabled 
last season following a reconnaissance survey which proved its feasibility. 

The maximum area which could be irrigated in the district is as follows:— 


acres 
Constructed A.R. & IT. Magrath tract (approximately 1,900 under water agreements) 5, 000 


INOGLHENED era Tupi eh pe rereet tee iat A Ayia one Teens a okie Oe OUP bowed ese gee ML are 2 15,406 
WSS TEMS eT atin, GLAC Lee ete ere cier enaacaad Aa orate ect as Arete ence ate tier th Sette rsian ety arsisai' 10,266 
SG) Fs ete Ge apa Aca on PE A Oe eh GR! SR RN ad be Se ae Oe 30,672 


The district has arrived at a tentative agreement with the Canadian Pacific 
Railway Company by which the company will sell 100 cubic second-feet of 
water or less, in addition to the 12 second-feet already supplied, to be delivered 
into the ditches of the district. The company will also make an annual charge 
per second-foot to cover a proportion of the cost of operation and maintenance, 
and the new district will take over the old water-users and pay to the company a 
proportion of the amount collected under the existing agreements. 

From calculations made it has been decided that the maximum area which 
112 cubic second-feet continuous flow or its equivalent could supply, amounts 
to approximately 18,830 acres. 

To find out how much irrigable area each individual land owner wished to 
have included in the district, plans were forwarded to interested parties who 
made a canvass of the area, and marked on each quarter-section the actual area 
of irrigable land to be included. A canal system was then designed and an 
estimate of cost prepared to cover only the area applied for, which is as follows: 


INewaatenunceiviartaghlatera lan toys UMC 2a bere tis eieiie cisieitae cicre cists a aieale 1, 045-0 
Westie Larter heen Su Oliere mts scan aa critelsche exc in citeneroiere ciraierie tere: ome RBS A ARS AN 6, 027-5 
ENO reg ei orn Ginke VG LOT Meee ir tere mieten alee feyetaiees iavereebon wey or meats eter ce GAR heer: 5,457-1 

TBO EAM Lae ore ares cas area ote Sh OR cen eer ene A Rh a dete 4 Men ition As ce 12, 529-6 


Besides supplying the above area sufficient water would have to be diverted 
to serve the existing water agreements under the Magrath lateral, amounting to 
approximately 1,900 acres. The total area therefore to be supplied is 14,430 
acres. 

Canal Design.—The main canals and laterals have been designed to irrigate 
50 per cent of the total area six inches in depth in a 15-day period, in accordance 
with the usual practice. Seepage losses were estimated at 6 second-feet per 
million square feet of wetted area. 


Main Canals and Distributary Systems.—The West Magrath tract of the 
district, amounting to 6,027-5 acres, is served from a main distributary which 
takes off from the main Alberta Railway & Irrigation Company’s canal about 
400 feet above the 17-foot drop in the SW. 14 of section 28, township 4, range 
23, west of the 4th meridian. The discharge of this distributary at point of 
diversion is 68 second-feet, of which 14 second-feet, or approximately 20-6 per 
cent, is to allow for losses in the system. There are no difficulties in connection 
with the construction of the proposed works to supply this tract. On account 
of the steep general slope of the country to the northeast, a great many wooden 
drops are required, and besides these structures a syphon under the Canadian 
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Pacific railway, in section 33, township 4, range 23, a short flume in section 
23, township 5, range 23, and a timber chute 225 feet long in a 4-by 2-foot ditch 
in section 1, township 6, range 23, will be required. The soil of the land com- 
manded is mostly of a light clay loam well drained by natural water courses. 
There are no signs of alkali on the surface. 

To serve the North Magrath tract and the existing water-users and exten- 
sions in township 5, range 22, it is proposed to enlarge and extend the existing 
Magrath lateral, which takes-off from the main Alberta Railway & Irrigation 
Company’s canal in the SW. 14 of section 9, township 5, range 22, west of the 
4th meridian. This lateral, which at present carries approximately twelve 
second-feet, is to be constructed of sufficient size to divert 95-4 second-feet, of 
which 25-4, or approximately 26-6 per cent is to cover the estimated losses. 
The 8,402 irrigable acres commanded, which include the 1,900 acres under 
water agreements are ideal for irrigation. The soil is good, the drainage is 
adequate, and any parcels affected by alkali have been cut out. The main 
structures required on this system will be a 40-inch wood-stave syphon, 1,160 
feet long in the NW. 4 section 16, township 6, range 22, a syphon under the 
railway in the SW. 14 section 21, township 5, range 22, and some sidehill flumes 
on the enlargement of the existing lateral. 


Water Requirements and Supply.—Assuming an 80 per cent irrigation factor 
and a duty of 1-5 acre-feet on the new area to be developed in the district, and 
100 per cent factor and a duty of two acre-feet on the existing agreements, 
the actual amount of water including losses required to be diverted from the Alberta 
Railway «& Irrigation Company’s system yearly to supply the total area amounts 
to 24,918 acre-feet, which equals a continuous flow of approximately eighty- 
three second-feet for the duration of the irrigation period of 163 days. 

The monthly requirements using these factors will be as follows:— 


May— 10% 2,492 ac. it. equals 40-6 c.f. 8. continuous flow. 
June— ne 7, 475 125-9 

July— fo Oppean  S UAE niibeGye 9 es 
Aug. as. ae oF 737 (T3 ce 60- 9 ce ce 
Sept. _ 10% a 499 “ ce 42-0 “ec “cc 
Oct.— 10% 2,499 a sf ANDey ce 


From a study of the hydrographs of the St. Mary river for the years 1911 
to 1920, it is found that there is sufficient water available in Canada’s share of 
the St. Mary river to cover all requirements except in the year 1918-19. Although 
this year produced the minimum discharge on record, there is an excess 
available until near the end of June to carry the whole area over the 
critical period. 


Estimated Cost— 
The following is the estimated construction cost for all works in connection 
with the district, except the turnout structures from the main Alberta Railway 


& Irrigation Company’ Ss canal :— 
North and West Magrath Tracts— 


Excavation. 24.7; 064sCts 976 Seyaiten 024 aegis ca aen ae mete ier ran teeter ee $ 59,295 
Timber, 404, 000 F.B. a eh ek AOL ad Sete Oy eS Oe Gee doe ed Mk REP ye Seat ote 40,400 
Riprap, 120 SAS VdSs Bt S220 ON sh i ies yasste veh thes auc arsrtecte eed ate lene eae ore a tee ee 240 
Concrete (reins) 20°cusy Gavat govt 0) hae ae ae ee ere nee nee eee 550 
Pipe, 12 insx 82: tt. eb $2.05 ereeien teed Oh ols) Seema eae erate cae ne ea ee 168 
Pipe; 1S. anssx 98 ti rat $3220 en ee ee sc ee CR Ce ee gee te awe Ee eee 80 
Right of way2295 ‘acresiat: $25: O00) aee cess ae o/s lcte eve eres noi re Ratios Me ein ho eee os 
Concrete (6 0) oA SRR Ei te AS Ae S's SOP nen etre vor tirnoan aoe Maes Hee aco e yemcpes oO 7,760 
SyphoniN Wal6=6=228 i eee yc en AO Ce Dee a a eae ee ce ee 8,000 
Chute, 126228 7% st en he ie ont cha Par Lt aa ee TS, Se en eR 540 
Flume, QB=OSZOsks Risa Sete ew oe Pee ool ee cee AS ie iets REE De Cust Soke ae ee eee 1,053 
> Railwaysyphons(WestiMartathisys tel) seeceser. © crite feet cr niar eracasia reraest< eteers 55 
$ 126,023 
A.R. & I. Enlargement— 
Lixcavation A52, S8O*Cusyadss at S0lZ4*.. ke cess ten fos ce tote eae coe eee $ 12,691 
Flume, 600 tt. long Pee T cite CERI TEE Olt AA ES eth 0 oe Oe Ob tie ana sol Se 2,520 
Flume, 200 ft. long GAAS Be Ie te ccaye oeictifeas cole eres hate ade MRE io Link: oR cee ae ele 1,230 
Railway Syphomieis ane annem o--ace cet ae te bade ee, Meee eee eee: Uae ee 680 
Lateral systéms1045.seres at: $1.00... cn cc. see conto cei te Ae ee eee 045 
$ 18,166 
$144,189 
10pericenticngzinesring, etc. tke. Jose. contd mira neotenic ae eee ener eee ee 14,419 


"DOtab cc iet ct th ox carver ete geese eae avn eons ene tas eth rus Men aey Ate Tee een $158, 608 
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DEPARTMENT OF THE INTERIOR, CANADA 


RECLAMATION SERVICE 
IRRIGATION OIVISIOM, CALGARY 


GENERAL PLAN 
MAGRATH IRRIGATION PROJECT Sw | 


In 


TPS. 4, 5S, 6 AND 7; AGS. 21, 22 AND 23; W. 4TH MER. 


SCALE OF MILES 
) 


1h Ce hea 3 


B. RUSSELL, Vv. MEER, 
Chief Freld Inapector Acting Commiasioner of 
Irrigation and Chief Engineer 


To eccompany the 1922-23 Annus! Report 
LEGEND 
Constructed Canals oF Semon 


Proposed Cana/s E Cray 


Outline of Area under existing water 


agreements NQQy 


Woreh Slat, 1928 A 


Bradshaw | 
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Area Developed— 


A. Ri G@lvenlargemte nts) vere ore cia eet oe a ake er a crn nc® -e e Cee ee e 1,045-0 acres 
North Magrath, tractrntis cates ices eel Oe ee trae Ce at a Sn ee 6G. 027-55 <5 
West. Maorath: tract... chy. sys sie kei crote ee oe a circa re eros oe Ste cakes cee eae ere 5,457-1 ee 


12,529-6 acres 
Cost*peracre, “$1585608:00le quale ts chr: uctareeiactetormre oie etree = cine eyes eth za. nol ei een ote or eee eee $12 


12, 529-6 


Plans and Profiles —The following plans have been completed in the office 
in theJrequired form for filing by the district :— 


1. A general plan showing the boundaries of the proposed project and the - 
location of all canals, scale 1 inch to 1 mile. 


2. Topographic maps of the North and West Magrath tracts, scale 1 inch to 
2,000 feet. 


3. Structure map showing the irrigable areas in each quarter-section and 
the location of all canals and structures, scale 1 inch to 2,000 feet. 


4. Profiles of all canals over 25 second-feet capacity. 


MOUNTAIN VIEW IRRIGATION PROJECT 


General.—As a result of petitions submitted in the early spring by residents 
offthe Mountain View district, in townships 2 and 3, ranges 27 and 28, west of 
the 4th meridian, a reconnaissance was made during the 1922 field season by 
S. H. Hawkins, for the purpose of determining the possibilities of irrigating this 
area. 

The result of this reconnaissance showed the area to be suitable for irrigation 
as to topography, soil, and drainage, and therefore acting upon instructions from 
this office, Mr. Hawkins made a detailed survey of the scheme which included a 
traverse of the main canals and a plane-table and stadia topography-survey of 
all the lands commanded. Complete plans, profiles, and cost estimates have 
since§¥been prepared. 


Canal Design.—The main canals and laterals have been designed of a 
sufficient size to irrigate 80 per cent of the total area 6 inches in depth in a fifteen- 
day period. Seepage losses were estimated at 6 second-feet per million square 
feet of wetted area. The total irrigable area under the ditch is 2,605 acres, 
which includes 100 acres of the licensed scheme of Mr. John West, in the SW. 
14 of section 4, township 2, range 28. As the main canal of the proposed Mount- 
ain View scheme crosses Mr. West’s existing ditch, provision has been made for 
a gate by which his land could be served. ‘This area has not, however, been 
included in the district in estimating the cost per irrigable acre. 


Water Supply.—On account of the small irrigable area on the majority of 
quarter-sections in the scheme, and also that the irrigation of native hay will 
be carried out extensively, a 90 per cent irrigation factor has been used. Con- 
veyance losses have been computed as 16 per cent of the gross diversion. 


MTotalivpigaplearea ee set; wots A cle a tints aus ost bemeste et one oe ere Aa ce eee nee 2,605 acres 

OO pen CentuirTnication TACOS) eee ee aie Son ch cee oS ence oe neil oe emer era 2,345 acres 

2 345905 GS ab HlBh Cilt yee re rea eee ere as ls Ga eT Ne Rene NREL DU estOhe teat 
Conve vane 1OSS Saar ee Meee cee ce oie ETE ee Laer Sore cerca ca eee 16 per cent of gross 
CJTORS TEQUIPENI|N TS se Meee aos css ve oe acts teh creel ara aR Pal eee ea ee crs) che Cine Tears 4,187 acre-feet yearly 


This quantity of water will be applied approximately in a normal season as 
follows :— 


May! 2 20%, Cele oe eae ccs te coe cecal ost ah PEL DET RETO EN ae 837 acre-feet 
June— 35%, SS i wake bob a MNES 8 SN cuake tolonape Tete an ee ET I ee ee 1,466 os 
July— 30%, ERT ee ne PEN, Re Me as TN det eee La eG ere 1,256 * 
Aug.— 10%, i LUPE AC 2 hae ee ee Se NS Pe MONE SARI, ms. BU EN eS Re Wi Ret fal 419 € 
Sept.— 5%; en Re eee? ed TE an eR Oy Re ta ey Ad” PE Abs OB ET dentin BAUS Big chs 209 AY 
Total-year yikes ess ue te re SE eye te eee ae eee 4,187 acre-feet 
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A study has been made of the available water supply in the Belly river to 
serve this area, which shows that after providing for all prior rights, there would 
_ have been an ample supply in every year from 1912 to 1922 with the exception 
of 1918 and 1919. In these two dry years a shortage occurred near the end of 
July which amounted to approximately 200 acre-feet in 1918 and 695 acre-feet 
in 1919. There is always ample water available in the river up to the middle of 
July, and a small shortage after that date in exceptionally dry years would not 
be serious, as it would not affect the chief object of the scheme, that is, the 
erowing of winter feed. 

In the development of the scheme it would be quite possible to utilize 
Driggs lake as a storage reservoir, the cost of which would be $16,000, or, 
approximately, $6.50 per irrigable acre for its construction. The inclusion of 
this reservoir in the scheme would take care of the small shortage which would 
occur in exceptionally dry years, the benefit received, however, does not warrant 

its inclusion. 


Main Canal and Distributary Systems.—The required water supply is to be 
diverted from the Belly river in the SW. 14 section 33, township 1, range 28, 
west of the 4th meridian, by a timber headgate, a weir not being required. 
The main canal, after passing through a short cut at the headgate, follows a 
falling contour to a natural channel in the NE. 14 of section 9, township 2, range 
28, west of the 4th meridian, which leads into Driggs lake. The distributary 
system is of simple design.: A high level lateral (lateral B) is led from the 
north end of the lake through a short cut to command 758 acres of land in the 
southern part of the scheme. This land is generally rough and of steep slopes; 
the swales and low spots are suitable for hay growing, which is the chief requisite 
of the ranchers interested in the scheme. Mami creek channel is used to carry 
water from Driggs lake to the headgate of the low-level lateral (lateral A) which 
takes-off from Mami creek in the SW. 14 of section 19, township 2, range 27, 
west of the 4th meridian. This lateral irrigates 1,747 acres of land in the north- 
ern part of the scheme, and of this area that portion north of sections 25 and 26, 
township 2, range 28, west of the 4th meridian, has smooth slopes, 100 per cent 
irrigable where commanded, and is at present under cultivation. 


ESTIMATE OF COST OF PROPOSED MOUNTAIN VIEW IRRIGATION PROJECT 
Main Canal— 


GAGS ATCLOnMEVeulyeriyie line naan seme treats ical nohetece, suclsle a's Gem ule a aha, Sly, Sie leis) « uate lotewela ate ataveals $ ©. 828 00 
cere oul or (URC seN Cannel tym UxAne yy do apa kA cievate! + iolbensye, civ itve wu bijsie etricte wrovensstoaPalets @ eeliehess 3,696 00 
RNOiEa tau mne ONCE el Grb AOU Umer tar @ sls sierreds « weatcinta arctic winter che avole vit ceuete ne scale: Guctoles 290 00 
SO LRUOUATHA SS, Se pic tie ORS TS Meche Eek ene ity Ca nT ROE OEE EUCLA freee ey cree Tr errs alt) etic 541 40 
—$ 5,355 40 
High Level Lateral (Lateral B) and Distributary System— ve a 
ix Caeai@mtee 0) o LONGUS ata O40, came erstiets eerste oleloteteseudkaye b usiekes cuca vaseheso'Shs) aavereterajolatera hie 08 10D 
[Riad ha. OM Ze, DUOC G ORES Choe P avers aang site ddaodee coeiend ducLebeoosucege an ac aan 792 00 
SeiOVAISSS, GAbIa OSI ik iaek ce yeoe, Oe oe RcterdOG ORr GURU EEO AO on dune Oma cG roe OrE iO Dama Gro 4,341 00 
10,037 65 
Low Level Lateral (Lateral A) and Distributary System— a Ls 
Te ea aU sod Co CUS MRI E AAT LS seed ince a oll toil « aks oo y.cly 8.0.x vieamegiera Siam al ak inh ocala pm Owe 00 
Pee WEY tol GO MOLES BU OLO UUs a pecs 1a 2 sls sleces vic uyn > cide te cleats cp hays sia galee aie ; ae 
5 5 (Tipra’ TEN Oe Te lee cea ae PMN eRe IEA ART TMA: ORR Mar Cee COTE ath 
Structures (riprap, etc.) we RO a 
$30,705 95 
RETA ONE LOCETIAe OLE ee ret Paes ote do cph oF ee aicisis cid <8 ohh matin gee Pe sinsa nae w o7e, 5.5)» eRe einen a> 3,070 60 
Cee ee ee rs eae ee ais ic evsuaeh otis stetee coher suena tisecyel nye sty; busta nice igharetereion st. akene siecats ohare $33,776 55 


Total area served 2,505 acres. 
Cost per acre, $13.48. 


Plans and Profiles.—The following plans have been completed in the required 
form for filing by the district :— 


1. A general plan showing the boundaries of the proposed project and the 
location of all canals—Scale 1 inch to one-half mile. 


2. Topographic map of the proposed project—Scale 1 inch to 1,000 feet. 


3. Structural map showing the irrigable areas in each quarter-section and 
the location of all canals and structures—Scale 1 inch to 1,000 feet. 


4. Profiles of all canals over 25 second-feet capacity. 
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LETHBRIDGE SOUTHEAST PROJECT 


During the season, surveys were made of a number of extensions and re- 
visions of this project. These surveys were carried out by a small party in 
charge of 5. H. Hawkins. The field data have since been worked up in the 
office and the estimates of that project revised accordingly. Plane-table surveys 
were completed of what is known as the Writing-on-Stone district consisting of 
an isolated tract of land in townships 2 and 38, ranges 13 and 14, between Verdi- 
eris coulee and Milk river. In order to reach this area it is proposed to cross 
Verdigris coulee from the Milk River district, in section 22, township 2, range 
14, by means of an inverted syphon 2,600 feet in length under a maximum 
head of 165 feet. The area which can be served from this crossing is 12,300 
acres, and the estimated cost of the necessary distributary system $10.08 per 
irrigable acre. Since this district includes some very excellent lands and the 
construction cost is very reasonable, it has been included in the Lethbridge 
Southeast project, and the estimates and plans of that project revised to include it. 

In order to irrigate lands in the Milk River, Warner, and Writing-on-Stone 
districts it is necessary to divert a quantity of water from the Milk river, and 
for this purpose it is proposed to reconstruct the headworks and repair the canal 
built from that river in the early days by the Alberta Railway & Irrigation 
Company. For estimating purposes it was necessary to cross-section fourteen 
miles of this canal and make a detailed survey of the headworks. This work 
was completed during the season, a cost estimate compiled, and the plans and 
estimates of the Lethbridge Southeast project revised accordingly. 

Horsefly lake in township 9, range 16, west of the 4th meridian is a sump 
into which the waste water from adjoining irrigable lands will drain. In previous 
estimates provision was made to drain this lake through a coulee which heads 
near the east end of the lake and runs in a northeasterly direction to Forty 
Mile coulee. On account of the great length of drain required the possibility 
of an alternative route from the northwest end to a point in the proposed Big 
Bend lateral was investigated in the field and found to be feasible. By re- 
designing certain canals of the Lethbridge Southeast project with this in view 
a saving of something like $60,000 has been effected and the estimates have been 
revised in this respect. 

A detailed survey was made for an inlet canal to Chin reservoir. This reser- 
voir is now fed mainly by a canal which runs freely down a coulee to the south- 
east end. When this reservoir is developed to full capacity, on account of the 
large quantity of water which will have to be handled and the excessive fall, it 
will be necessary to control the flow by means of structures. From the surveys 
made, detailed plans and estimates have been prepared and included in the 
Lethbridge Southeast project. 

For a number of years some farmers occupying lands in townships 4, 5 and 
6, in ranges 22 and 23, west of the 4th meridian, above the existing Magrath 
lateral, have been agitating for surveys to determine the possibilities of reaching 
these lands by a diversion from the main canal of the Alberta Railway & 
Irrigation Company, at some point near Spring coulee before the water is 
dropped into the natural channel of West Pothole coulee. A reconnaissance 
made early in the season proved the possibility of.such a scheme, and later in 
the season a party was transferred to this area to make the necessary surveys. 
A traverse for a diversion canal was made starting from a point on the main 
canal about one-half mile south of the town of Spring Coulee, the controlling 
elevation being a saddle in section 14, township 5, range 23. Plane-table sur- 
veys were made of the area thus commanded, and plans and cost estimates 
have since been compiled. The area which can be served is 10,266 acres, and the 
estimated cost of the distributary system about $11 per irrigable acre. The lands 
have been included in the Lethbridge Southeast project, and the necessary 
revisions made to the plans and estimates. 
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Since this survey was made the Magrath district, referred to in greater 
detail elsewhere in this report, has been organized. Plans and cost estimates 
have been prepared, and it is expected that such a scheme will be constructed 
in the near future. 

At the time of making the above surveys, a line to revise the location of 
one of the main canals of the Lethbridge Southeast project was made in order 
to avoid two railway crossings just west of the town of Bradshaw. Hstimates 
of cost of this revision have since been made and are included in the revised 
estimates of the Lethbridge Southeast project. 

As a result of petitions received from a number of farmers in the vicinity 
of Mountain View, a survey was made to determine the possibility of irrigating 
from the Belly river, certain lands in townships 2 and 3, ranges 27 and 28, 
between the Belly river and Mami creek. From the proposed point of intake 
in the SW. 4 of section 38, township 1, range 28, a canal was run out to the 
irrigable area and plane-table surveys made of the lands thus commanded. A 
detailed report upon this project is given elsewhere. 

Since it is very probable that this scheme—the Mountain View project— 
will be constructed in the near future without any Government guarantee of 
bonds it has not been included in the Lethbridge Southeast project. These lands, 
however, are under the main supply canals of this project and could be irrigated 
from it. Furthermore, since the intake and a portion of the main canal of the 
Mountain View project would be flooded out by the construction of the pro- 
posed Belly River reservoir, it would be necessary to provide this district with 
water if the Lethbridge Southeast project were constructed. 


CONDENSED ESTIMATE OF COST OF PROPOSED LETHBRIDGE SOUTHEAST PROJECT 


HKstimated 
Item Cost plus 10% 
Ener. .- 
$ cts. 
Watertonlakestoragescti cn abc ehhh teen fetes ESE a a oe ed ae eee ee ee 960,382 90 
Waterton Fiver diversion camel... estate ac estemte re cote cane eee ents tei eee ao een gL een ete ee 505,520 05 
Belly TEVET SUOTELO, oe aie locate eek ieee SE te een rtl aan Brey cept esc er eR ed ea 766, 243 00 
Bellymiver diversion (canal to sphine Coulee meme ie te are ier peer ae ea 1,679,527 90 
AG. 6c. kama canalienlanecm ent kein Wal ltO O21 ete eae teneree een arene 666,877 85 
West Macrath distributary: system. Rete) ae een. cen CER a een oe ae Sr oe eee ee WSS iy 1/3) 
Enlargement Maerath lateral and North Magrath system............-... SOMERS le COL At Pa ee eS 8 172,664 80 
Milk river reservoir feeder and South Magrath SV SUSI coogi Wie ects susts Cate ia lnalte Miura ae er ee a eee an 911,766 00 
Milkstriverreser vor complete. tss..2¢ } de else eee ee ee Ee a Oe ee ee eee 711,288 20 
Verdigrisreservourieeder and Middle coulee systemic... senate inca fn artes | ee sean gee 698,791 25 
Verdigtisiréservoir edimpletet}. fuda-Eh Gli) Vat Teh oe cewek Panne ~ Sate peterdtoae Sete re WAN AGL nc ie 559,254 15 
Milk river diversion canal, Warner, Milk river and Writine-on-sLoneisyStellse:. ae eoeeeee eee ree ae eee 713,581 40 


Spillway canal, Verdigris ‘reservoir to Mille rivery One. fon weak ee tee: cae 2 hs Lae set ee agen eg Te 
East Verdigris main canal and Foremost, Pakowki and Elast Verdieris'systems...)......0s6-<sa-e+ee ne ee 
Raymond reservoir feeder canal and South ING W LOG V LOD IS VSUC IIe nee sl. aerial eee eet 


106,601 50 


1,695,639 40 


137,099 25 


Raymond ceservoinicompletescee ayaa tease eee Ree ee oe eer ADSL SE he 1 Oe ee en 385,137 30 
Worth News Dayton distributarysy stent, oho. c eee eee ee nee eee eee 279,485 20 
Balaneme eanal and lateral: systems. oA iub.4.e cet ee tote PAE tee ee teres ea ae eee 169,667 40 
A. R. & IL. enlargement, Welling to Chin reservoir including extension of existing lateral system........... 1521 Also 
Ghin Now! lateralienlarcementand (Camenronmanchisysuciiss teem ce meee eae eerste a emer neice eneeee 74,345 70 
Kast Chin main canal and North Forty Mile, South Forty Mile, and Hast Chin systems................. 1,497,996 70 
Chin reservoir complete (enlargement)... 6. oases ne ee ee eee 269,954 85 
Enlargement of Taber system from Chin Butte Dam to 21-9-17 and Taber West system................. 206,502 40 
Taber main canal enlargement from 21-9-17 and Purple springs and Big Bend SYStCIINS 2}. iwten aetepia ns «ah 345,925 90 
Main Burdett canal and distributary systems served including Horsefly Takereseryvolr oe nates eeneete are 681,088 65 


5'percent:contingencies for classifications tc iar eae seceleaate mee eee nes cele eine eine eee eee 


Total area developed—414,401 acres. Cost per acre—$40.11. 


15,830,307 30 


791,515 35 


$ 16,621,822 65 


A tentative plan of the Lethbridge Southeast project was published in the 


Annual Report of 1921-22. 
necessitate some further changes in the layout as there shown. 


RETLAW-LOMOND IRRIGATION PROJECT 


Later studies, however, based on fuller data will 


In the year 1914, at the request of mterested settlers, surveys were made of 
the district lying north of the Little Bow and Belly rivers in ranges 17, 18, 19 
and 20, west of the 4th meridian, to determine the feasibility of diverting water, 
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primarily for domestic use, in the above area from the main canal of what is 
now the Canada Land & Irrigation Company. Also a reconnaissance of the whole 
area was made, and a system of canals located which would irrigate some 94,000 
acres of land. From a domestic point of view the scheme was not considered 
feasible on account of the few settlers who would be benefited. This scheme 
was then known as the Sundial Irrigation and Water Supply project. The 
name has since been changed to the Retlaw-Lomond Irrigation project. 

On account of there being a more assured water supply from the Oldman 
river to supply an area of this extent, a reconnaissance was made in 1915 to 
determine the possibility of extending what is now known as the Lethbridge 
Northern Irrigation project across the Little Bow river to serve these lands. 
It was found that although the crossing of the Little Bow river would be an 
expensive undertaking, such a scheme would be feasible, and more land would 
be commanded than by a diversion from the main canal of the Canada Land 
& Irrigation Company. 

During the years 1915 and 1916 bumper crops were harvested in the district, 
and no further interest was taken in irrigation, but during the following period 
of dry years active interest again developed. 

During the 1919 season preliminary surveys were made to determine more 
closely what area could be served to the northeast of the Little Bow river, and 
also to locate the several supply canals from the proposed Lethbridge Northern 
project. These surveys were made with the idea of irrigating forty acres to the 
quarter-section, and on this basis it was found that 58,000 acres could be served. 
If all the area possible were irrigated, it was estimated that the total would be 
about 100,000 acres. At this time a number of meetings were held throughout 
the district, and the residents were advised to unite with the Lethbridge North- 
ern project, but no action was taken, and the petitions circulated were not widely 
signed, especially to the north of the Canada Land «& Irrigation Company’s main 
canal. 

In the season of 1920 a reconnaissance was made to determine the feasibility 
of diverting the Highwood river into Lake MacGregor reservoir of the Canada 
Land & Irrigation Company’s scheme, to supply the Retlaw-Lomond project 
with water. It was found that this would be quite feasible, but on account of 
the long length of flood canal necessary, and also as this canal would pass through 
some 80,000 acres of land which could be irrigated and needed the water, it was 
considered that the extension of this canal to serve the Retlaw-Lomond project 
was out of the question. 

During the 1921 season a survey was carried out in this project to determine 
the possibility of irrigating certain high lands to the east of the Little Bow river 
in townships 12, 13, and 14, ranges 19 and 20, from the main canal of the Canada 
Land «& Irrigation Company. From the surveys made, it was found that most of 
the high lands which could be reached from the Lethbridge Northern project 
by a crossing of the Little Bow river (1919 surveys) would be inaccessible from 
the canal system of the Canada Land & Irrigation Company. Besides the above 
work, during this year a field study was made of the Canada Land & Irrigation 
Company’s main diversion canal from the Bow river and Lake MacGregor 
reservoir, with a view to the enlargement of these works to supply water to the 
Retlaw-Lomond project. Upon the completion of this work complete office 
studies of the available water supply from both the Bow and Oldman rivers 
were made, and also estimates of cost were prepared of the enlargement and 
extension of the Canada Land « Irrigation Company’s main canal system and the 
Lethbridge Northern system to supply this area. From these studies the Bow 
river source of supply was found to be the more economical as far as the con- 
struction of the necessary works was concerned, but, on the other hand, the 
Oldman river was a better source of water supply. 

In July, 1921, a petition signed by the majority of the landowners in the 
project was submitted to the Minister of Public Works for Alberta, requesting 
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the formation of an irrigation district. As a result complete plane-table surveys 
of all the area which could be commanded, either from the works of the Canada 
Land & Irrigation Company, or by an extension of the Lethbridge Northern 
project, were carried out by this branch during the 1922 field season. 

The party consisted of five plane-tables with L. A. McGillivray in charge. 
Field-work was commenced on May 10 and completed on December 2. The 
total number of plane-table days included in that period was 752, in which time 
227,730 acres of land were plane-tabled. Besides this work, 750 miles of levels 
were run, and 129 soil samples obtained and tested. 

Since the close of the field season an office party has been engaged on the 
design and estimation of distributary systems to serve the maximum com- 
manded area either under the Bow river or Oldman river sources of supply, and 
it is expected that this work will be completed in the near future. 


SOUTH SASKATCHEWAN DIVERSION PROJECT 


Resolutions passed by a number of municipalities in that district adjoining 
the Empress branch of the Canadian Pacific railway to the south of the South 
Saskatchewan river were early in the year directed to the Minister of the Interior, 
requesting that the Dominion Government undertake the necessary surveys to 
determine the possibility of pumping water for irrigation to suitable lands in 
this district. The plan suggested was to create sufficient water power by dam- 
ming the South Saskatchewan river, to pump water from the river to the adjoin- 
ing lands, and it was submitted that this scheme might be carried out in con- 
junction with the proposed South Saskatchewan water supply scheme. 

No provision had been made in the yearly estimates for such a survey, 
but it was found possible to assign a seven-man party in charge of 8. H. Hawkins 
to this work for a short time. Mr. Hawkins was instructed to investigate a 
number of sites along the rivers for power development, and to determine 
whether or not it might be feasible to extend the North Saskatchewan project 
southward across the South Saskatchewan river or the Red Deer river to the 
lands under consideration. 

During the time the party was engaged on this work, about six weeks, a 
fairly complete reconnaissance was made of the South Saskatchewan and Red 
Deer river valleys from range 7, west of the 4th meridian, as far as Saskatchewan 
Landing in range 15, west of the 4th meridian. 

One scheme which was thought might be possible was to cross the Red 
Deer river from the North Saskatchewan project at some point above its junction 
with the South Saskatchewan river, and irrigate any suitable lands between the 
Red Deer and South Saskatchewan rivers, such as the Tide Lake district, and 
then cross the South Saskatchewan river, and irrigate any suitable lands in the 
vicinity of Leader, Sceptre, Lancer and Cabri. Upon investigating this scheme 
several possible crossings were located on the South Saskatchewan river, but a 
very wide and deep depression to the east of this river precludes the possibility 
of reaching any such crossing from any point on the Red Deer river above range 
3, west of the 4th meridian. This depression of which Willson lake, in township 
20, range 4, west of the 4th meridian forms a part, heads at the South Saskatche- 
wan river in township 20, range 5, west of the 4th meridian, and traverses the 
country in a northeasterly direction, coming out to the Red Deer river in town- 
ship 22, range 3, west of the 4th meridian, and isolates all of that country between 
this depression and the South Saskatchewan river. Further than this it was 
found that there would be very little land suitable for irrigation, which could be 
commanded from any crossing of the Red Deer river above its confluence with 
the South Saskatchewan river. This scheme was therefore abandoned, and 
further efforts were made to either locate a crossing of the South Saskatchewan 
river below the mouth of the Red Deer river or some fit site, where power could 
be developed to pump water to the suitable lands known to exist in that vicinity. 


SL 
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Preliminary surveys were made of the following schemes :— 

1. An extension of the canal system of the North Saskatchewan project 
across the South Saskatchewan river by means of a syphon in section 
2, township 24, range 24, west of the 3rd meridian. 

2. A pumping scheme from the South Saskatchewan river by means of 
power generated by a hydro-electric plant located on the river at some 
point in township 20, range 16, west of the 3rd meridian. 

The first scheme has been considered in conjunction with the North 
Saskatchewan project, and the second in conjunction with a proposed hydro- 
electric power development, primarily for the purpose of supplying water to 
Moose Jaw, Regina and the surrounding districts. The first scheme provides 
for the irrigation of some 135,000 acres of land in the Leader, Prelate, Sceptre 
and Cabri districts, and the second scheme provides only for some 64,000 acres 
in the Cabri district. 

The surveys made in connection with the first scheme consisted of making 
across-section of the river at the proposed crossing and running sufficient levels 
throughout the area thus commanded to determine approximately the location 
of supply canals and the extent of the irrigable area. In connection with this 
a possible reservoir site consisting of a depression in ranges 21 and 22, town- 
ships 22 and 23, was located from which lands bordering the south bank of the 
river in ranges 19, 20 and 21, could be irrigated. 

In investigating the second scheme the economy gained by providing for 
a constant load on the pumps by the inclusion of a reservoir to take care of the 
peak requirements of the irrigable areas was kept in mind, as was also the 
necessity of so locating a pumping station that the pressure pipe-line would be 
as short as possible. With these objects in view a cross-section was made of 
a dam site at Pennant ferry for power development, a location on the south 
‘ bank of the river in section 36, township 19, range 17, west of the 3rd meridian 
selected for a pumping station and a profile for the necessary pressure pipe-line 
run. A reconnaissance of Boggy lake at the northeast corner of township 18, 
range 14, west of the 3rd meridian for storage was made and sufficient levels run 
throughout the commanded area to determine the location of supply canals 
and the extent of the irrigable area. 

From these very preliminary surveys some study has been made of the 
two schemes outlined, but since both depend upon other development, the first 
of the North Saskatchewan Irrigation project , and the second of a hydro-electric 
power development to pump water for Moose Jaw, Regina and the surrounding 
districts, it is not yet possible to arrive at any definite conclusion as to the 
feasibility of either. 

By making full use of the Boggy Lake reservoir site the maximum capacity 
of which has been estimated at 98,000 acre-feet, it is possible to supply the 
requirements for 135,000 acres with a main canal of about 800 second-feet cap- 
acity. A syphon designed to carry this quantity across the river from the 
North Saskatchewan Irrigation project has been estimated at a cost of 
$750,000 to $1,000,000. This estimate is based on constructing a steel pipe 
120 inches in diameter supported on cradles, and carried over the river by 138 
steel spans each 125 feet in length, supported on piers. Accepting this latter 
amount the cost of this crossing would be at the rate of $7.40 per irrigable acre. 
The cost of the necessary distributary system has been estimated at approxi- 
mately $20 per acre. To this must be added the cost of carrying the required 
amount of water from the rivers through the canals of the North Saskatchewan 

roject. 
i fees developing the Boggy Lake reservoir site to a capacity of forty to 
fifty thousand acre-feet to take care of the surplus water pumped, it is possible 
to provide for the requirements of 64,000 acres with a constant rate of flow from 
the pumps for seven months of 230 second-feet. The actual height to which 
this water would have to be lifted in order to gravitate to Boggy lake is 345 feet, 
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and the length of required pumping main 5,000 feet. Estimating on a 72-inch 
diameter pipe discharging at a velocity of approximately 8 feet per second, the 
friction head, through pumps and main, amounts to about 13 feet, making the 
total head on the pumps 358 feet, and the power required at the pumps about 
1 000B Hee. 

The following is an approximate estimate of cost exclusive of the cost to 
deliver power to the pumps:— 


aivacctaccmehive meeoksh bali ere Ariane oi ARR ty ne Ree ld ii NN Ue acc s ms rion G Becca chord $ 440, 000 
Boggy Lake reservoir (40,000 acre-feet). 25.05... c2y.09es ool wees Oae bes - #4 See at Loe 265, 000 
Supply: canal (ain) Cee Sees, whee. ik koe eae a eee ee aati hre nia cece eee 245, 000 
DDL VISiOM BATES See PER © 5h heh Gio eee OO red ae ern ied cr pie ee eee 11,000 
Supplysecannls* (secondary) ae... cit cir 6 cect ee re re eee een 204, 000 
Distributing systema jos gcse Aas le iors eee ee OMe re eee ene EO Nene 2 eee 512,000 
f 4 . 1,677,000 
Hnsmeeriney and Contingencies ml OU peer een eee Re ee een oe ee eee 251,550 
$ 1,928,550 


That is, over and above the cost of power development, the estimated cost 
to irrigate 64,000 acres in the Cabri district would be over $30 per irrigable acre. 

It has been suggested that cheap power might be supplied to this district 
from a plant constructed on the river primarily for the purpose of pumping a 
water supply to points in southern Saskatchewan. It is true that the con- 
struction of a dam of sufficient height to develop the necessary power to pump 
a water supply to Moose Jaw, Regina and the surrounding districts during 
the winter months, when the river is low, would create the necessary conditions 
for the development of immense surplus power when the river is high, but any 
power plant built to develop 11,000 horse-power, would be very expensive, and it 
would seem that cheap power could not be made available in this way. 

The possibility of power development is a question to be dealt with by the 
Dominion Water Power Branch and no estimate of cost has yet been attempted. 

A profile of the proposed Pennant ferry dam site was made and a cost. 
estimate based on a solid concrete overflow dam with an effective head of 30 feet 
at low stage which amounted to something like $2,000,000. Such a dam would 
be 2,000 feet in length at a maximum height of 50 feet. 

The maximum recorded discharge of the South Saskatchewan river at 
Saskatoon is 114,000 second-feet and the minimum 1,124 second-feet. The 
theoretical power equivalent to the minimum flow under an effective head of 
30 feet is less than 4,000 horse-power, which may not be sufficient to pump the 
water supply for southern Saskatchewan. ‘The flow could be increased somewhat. 
by raising the dam crest and creating storage. It is estimated that by raising 
the dam crest 10 feet about 170,000 acre-feet could be impounded with very 
little damage to property. 

It is evident that power development on the South Saskatchewan river 
would be a very expensive undertaking, and further that the adjacent country 
offers very little market. The quantity required for the proposed South Sas- 
katchewan water supply would only be a very small proportion of the supply | 
required to pump for irrigation. 

The higher lands which could be commanded by a crossing from the North 
Saskatchewan project are very suitable for irrigation, the soil being light, free 
from alkali, and the surface generally smooth. In that area under the proposed 
pumping scheme the lands are not so suitable, the soil for the most part con- 
sisting of a very heavy clay. 

It was found that very little interest was taken in irrigation throughout 
this district, the opinions expressed indicating that the farmers are either indif- 
ferent or opposed to any extensive irrigation scheme. The feeling seems to be: 
that with a return to normal precipitation, dry farming methods will be success- 
ful. This opinion was probably due to some extent to the fact that rains were 
frequent and heavy over this district during the time surveys were made and 
good crops were expected. 
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This project has been under consideration by the department for a number 
of years and has been discussed in previous branch reports. 

During the past season preliminary surveys were continued, the following 
parties being employed: One 13-man location party; one 12-man location party; 
two 13-man levelling parties, and one 4-man reconnaissance party. These were 
employed during the whole of the field season, and an additional 8-man party 
for the purpose of making reservoir surveys was employed for about two months 
at the latter part of the season. 


The levelling parties in charge of E. J. Switzer and R. V. Heathcott were 
employed to complete the township outline levels commenced the previous 
year, and to complete further topographical surveys of the irrigable tracts by 
running levels throughout townships in 2-mile squares. In addition to running 
these levels the parties also made a large number of soil tests and gained informa- 
tion regarding rainfall, crop yield, and other data pertaining to the irrigable 
areas. ‘These parties were sent into the field May 10, one disbanding on Novem- 
ber 14, and the other November 30. During this time they completed 934 
miles of township outline levels, and 4,276 miles of section-line levels. They 
also established 73 standard bench-marks, procured and tested 288 soil samples 
and, from a field inspection, reported upon the topographical, soil conditions, 
and other features of 205 townships. 


One location party in charge of M. H. Marshall was employed to make 
preliminary surveys for the main canals from the Red Deer river to Sullivan 
_ lake. This party was sent into the field about May 1, and disbanded on Decem- 
ber 8. During this time the party ran 141-6 miles of traverse with profile and 
topography, made 6 river cross-sections, and 43 miles of reconnaissance. An 
area of 57,440 acres of the Sullivan lake basin was plane-tabled and 124 miles of 
township line levels run throughout the irrigable areas. The other location 
party in charge of I. R. Strome was employed to make the preliminary surveys 
of the main distributary from Sullivan lake, the supply canal to the proposed 
Tramping Lake reservoir and the main distributary from that reservoir. This 
party was sent into the field on May 10, and disbanded on November 28. During 
this time the party ran 471 miles of traverse with profile and topography, 260 
miles of reconnaissance and check levels, established 6 standard bench-marks 
and made 145 ties to the land survey lines. 


The reconaissance party in charge of A.B. Cook was employed first to make 
a reconaissance of a proposed diversion from Eyehill creek to Tramping lake 
(afterwards surveyed by Mr. Strome) and then a reconnaissance for an alterna- 
tive route for the diversion of the Red Deer river. Upon the completion of this 
work the party was employed in making an exhaustive reconnaissance of the 
upper portion of the Red Deer River drainage basin with respect to storage. 
This party was sent into the field on May 9, and disbanded about the end of 
November. The accompanying map shows the location of the various reservoir 
sites investigated, and the accompanying table, shows the data compiled in 
connection with these sites. 

For the purpose of making detailed surveys of some of the reservoir sites 
investigated by Mr. Cook, a special party was organized late in the season under 
J. C. Ells, and was employed to make surveys of reservoir sites on Stony creek, 
a branch of the James river. This party consisting of 8 men was sent into the 
field on September 13, and disbanded November 21. During this time detailed 
surveys were made of Burntstick lake in township 35, range 7, west of the 5th 
meridian, and the James River site in township 34, range 6, west of the 5th 
meridian. A reconnaissance was made of the Stony Creek reservoir site in 
townships 34 and 35, range 6, west of the 5th meridian, and possible diversions 
to this site from the James river and Teepeepole creek. 
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Irrigable Areas.—The lands comprising this project consist of all lands 
suitable for irrigation within a tract of 20,000,000 acres, its boundaries extending 
from a point near Coronation south of the Red Deer river near Duchess, and 
eastward as far as the South Saskatchewan river near Outlook and Saskatoon. 
Some investigations have been made to include lands to the south of the South 
Saskatchewan river adjoining the Empress branch of the Canadian Pacific rail- 
way, and also lands to the west of the Red Deer river along Kneehill, Threehills 
and Ghostpine creeks. 

The following is an estimate of the irrigable areas in the various tracts as a 
result of the season’s surveys. 


Name of Tract Irrigable Area 

Sullivan Lake:tpact ies onc asc oe ee cre rear 73,190 acres 
Berry iCreekitracton. eles tect c sire cients, gee cet ee Ie EE ete ae aoe 304,930 “ 
Monitor’ tracts... tan. tes ee ee Ree eee ee ee Pe 49,240 “ 
Meadiss Vee Ne tPA CEM su. ccecucceertrccsee het anne oe oh ee eae ees: 58,460 “ 
Kindersley tracts eck oo cee aha eee ee ae eee ee net a eee ee 105,620 <“ 
Hiltosertractsey Ae eee, Gado See ee ieee ae Bas RASS oss Oe er TEE Bie SONG10 7e 
FROSETO WIE CEACE oie. Voke il heicre ale ates eee Ee BE en ate oPe oe PTE ITE ea er AS ON2 (Des: 
Saskatoon: {Lae ind safc torceioesesensyeveievene tie ae Reade tea leie kel! aa Onan ene eee 302.045) 

ob La) 12) Sp ON Rr AN CR at Rog RA erie AM ect, A Arent Aas fa EAR TA coi oniichs 1,410,980 acres 


In addition to the above it is estimated that approximately 135,000 acres 
to the south of the South Saskatchewan river can be irrigated by crossing the 
river in section 2, township 24, range 24, west of the 4th meridian, and there 
would be a considerable area of irrigable lands along Kneehill, Threehills, and 
Ghostpine creeks. As a result of last season’s surveys an area of about 46,592 
acres in the Kerrobert tracts previously included in the project has been cut 
out on account of expense, and other large areas in the tracts have been elimin- 
ated for the same reason. 


Sullivan Lake Tract.—Land in this tract is generally rolling. Toward the 
western limit along Sounding creek in ranges 7 and 8 it becomes rough and only 
a small proportion is irrigable. Throughout portions of the area along Antelope 
lake and the head of Sounding creek the surface is very flat and dotted with 
small lakes and sloughs, showing indications of alkah. The best lands are along 
the western limit where the slope is steeper, but taking it as a whole it is not 
choice irrigable land. The soil is a sandy loam underlain with clay, and in 
some localities the surface soil is pure sand. This tract has at one time been 
fairly well settled, but considerable areas have now gone back to a virgin state 
owing to a large number of settlers having moved away. Farming conditions 
in this district have been very poor for a number of years owing to drought. 
The majority of the present settlers are in favour of irrigation. 


Monitor Tracts.—Lands toward the east of these tracts in ranges 2 to 5 
are rolling, and to some extent broken. The land, however, has a good slope 
toward Sounding creek and good general drainage. The soil here is sandy and 
well suited to irrigation. ‘There are some surface indications of alkali through- 
out the lower lands. In range 6 the land is badly cut up by coulees running to 
the north branch of Sounding creek. The soil throughout is sandy loam under- 
lain with clay. These tracts are only sparsely settled and there is apparently 
not much interest in irrigation. 


Berry Creek Tract—The general slope of this tract is towards Berry creek, 
which is the natural drainage. Lands north of township 26 are very rolling. 
The soil varies from a clay to a sandy loam underlain with clay. Throughout 
this area ‘‘burn-outs’”’ occur frequently, and there are many surface indications 
of alkali. The best lands in this tract are contained in the area to the west of 
Berry creek between township 27 and the Red Deer river. This land has a 
good slope, the surface is smooth and contains a good proportion of irrigable 
land. The soil in general is a sandy loam underlain with light clay. Lands to 
the east of Berry creek in ranges 11 and 12 are fairly smooth with a good slope 
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to the south. The soil here is similar to that on the west side of the creek. In 
ranges 9 and 10 the lands are very badly cut up by coulees and are generally 
unsuitable for irrigation. A large proportion of this tract has been under 
cultivation for the past ten years, but owing to the lack of moisture, settlers are 
gradually moving out. A great many have already vacated their lands, and 
others will undoubtedly follow unless conditions are changed. The crops since 
1916 have been practically a failure, ranging from 5 to 10 bushels of wheat to 
the acre. ‘The majority of the settlers are in favour of irrigation. 


Acadia Valley Tract—The general slope of this tract is toward Kennedy 
coulee which is the natural drainage. The best lands are within two or three 
miles on either side of the creek. Farther from the coulee the lands become 
more rolling and in township 23, ranges 2 and 3 bordering on the Red Deer 
river they are so cut up by coulees as to be practically non-irrigable. The soil 
is a light clay loam underlain with clay. Very little alkali appears on the surface 
but is found to some extent at depths from 4 to 5 feet. . 

This tract is well settled and farming is carried on quite extensively. The 
rainfall during the past six years has been light, but owing to the nature of the 
soil and the better class of farmer who has settled in this district, fairly good 
crops have been produced; the yield for wheat in 1922 ranging from 10 to 25 
bushels to the acre. Irrigation is looked upon favourably throughout this 
district. 


Kindersley Tracts —The topography throughout these tracts varies greatly. 
In townships 24 and 25, ranges 23, 24, 25 and 26 the lands are very rolling, 
although odd sections are found where the land is very suitable for irrigation. 
+ Throughout townships 26, 27, 28 and 29, ranges 23 and 24, the lands are smooth 
with an even slope toward a large depression which drains to a lake bottom in 
township 26, range 23. <A very large proportion of the lands in township 26, 
ranges 23 and 24, is irrigable. The soil throughout these tracts varies from a 
light clay loam to a heavy clay loam underlain with heavy clay. There is very 
little surface alkali throughout the tracts, but soil tests show weak alkali at 
depths from 3 to 5 feet. The larger part of these tracts is well settled with 
fairly prosperous farmers. The crop yields have been good compared with 
other districts in the project. During 1922 the yield for wheat ranged from 10 
to 30 bushels per acre. About 50 per cent of the farmers are not in favour of 
irrigation, claiming that there is sufficient rainfall. The other 50 per cent are 
in favour of irrigation if the cost 1s reasonable. 


Elrose Tracts —A comparatively small area of land in township 26, range 18, 
is irrigable having a smooth even slope. The soil here is a light clay loam under- 
lain with heavy clay. Soil tests show weak alkali at depths from 3 to 5 feet. 
Lands in townships 26 and 27, range 16, are rolling with a general slope towards 
the east. The -proportion of irrigable land is not very great. ‘The soil is a 
light clay loam underlain with clay, and is apparently free from alkali. The 
Elrose tracts are fairly well settled, and fair crops were produced in 1922. 


Rosetown Tract.—This tract includes the largest concentrated area of 
irrigable land in the project. The topographical and soil conditions vary greatly, 
but generally the lands are from smooth to gently rolling, and the soil generally 
a light clay loam. Throughout the southern portion in the vicinity of Elrose and 
Rosetown, from townships 25 to 30, ranges 11 to 15, the conditions for irrigation 
are excellent. The surface issmooth but with sufficient slope, and the soil is a 
light clay loam. Good drainage is provided by numerous creeks and water- 
courses running to the northeast, and except in places along the creeks there is 
very little indication of alkali. To the north of township 30 the lands are 
generally a little more rolling, becoming distinctly rolling toward the western 
limit where the Bear hills commence. ‘This area is drained by Eagle Hill creek — 
and its various branches. To the west of Eagle Hill creek there is good slope, 
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but to the east some of the lands are flatter and may require drainage. ‘There 
are quite a number of sand ridges, which makes classification difficult, the most 
notable of which is in the vicinity of the town of Harris on the Canadian National 
railway between Rosetown and Saskatoon. This ridge is very rough and consists 
of almost pure sand. It is covered with foliage of various kinds, and a lake 
situated in these hills has become quite a summer resort. To the extreme north 
the soil is heavier and the surface more rolling, becoming distinctly rolling 
toward the northwest limit. 


Saskatoon Tract—This tract is badly cut up by sand ridges and large areas 
are thus rendered non-irrigable. The soil varies from a light clay loam to a 
sandy loam, becoming distinctly sandy approaching the Saskatchewan river. 


ENGINEERING FEATURES 


North Saskatchewan River Diversion.—It is proposed to divert the North 
Saskatchewan river at a point in section 26, township 29, range 9, west of the 
4th meridian by means of a gravity type concrete weir 1,880 feet in length with 
a maximum height of 50 feet. The length of canal between the North Saskatche- 
wan and Clearwater rivers will be 28 miles, and has been designed for a capacity 
of 6,800 second-feet. For a distance of about 1,200 feet immediately below the 
intake it is in cut with a maximum depth of 12 feet above full supply level. 
Several miles of the canal just above the crossing of Cow creek will be on very 
steep side-hill. For the remainder of the distance no unusual difficulties are 
anticipated. Three large flumes will be required to carry the canal across 
coulees. 


Clearwater River Diversion.—At the point where it is proposed to divert the 
Clearwater river there is a low divide between the river and the head of Stauffer 
creek. It is proposed to divert the Clearwater in section 26, township 37, 
range 6, west of the 5th meridian by means of a concrete weir, 1,100 feet in 
length with a maximum height of 6 feet and carry the water over this summit into 
the head of Stauffer creek, and thus by the Raven river to the Red Deer river. 
The only expensive feature about this diversion is the protection work necessary 
to prevent the river in flood from backing over this low summit and destroying 
the headworks and canal. Provision has been made in the estimates for exten- 
sive earth fills. After dropping the water into the head of Stauffer creek, it 
will flow freely down to the Red Deer river, and provision has been made in the 
estimates to expropriate extensive right of way along these creeks. 


Red Deer Diversion.—lt is proposed to divert the Red Deer river in section 
4, township 38, range 25, west of the 4th meridian by means of an earth dam 
4,500 feet in length with a maximum height of 174 feet. It is estimated that 
the cost of such a dam will be approximately $4,787,200. On account of the 
immense cost of this structure an alternative point of diversion just below the 
mouth of the Raven river has been investigated. It would be possible to divert 
the river here by means of a dam 50 feet high. No surveys have yet been made 
of this scheme, and the attached estimates are based on diversion by means of 
the high and expensive dam above mentioned. The canal from the Red Deer 
river to Sullivan Lake reservoir has been designed to carry 9,946 second-feet, 
and will be 98 miles in length. With the exception of several miles just below 
the intake this canal will be in good country for canal construction. The Red 
Deer river is crossed in section 10, township 38, range 22, west of the 4th meridian, 
by means of an inverted syphon consisting of 5 steel pipes 4,360 feet in length 
under a maximum head of 300 feet. 


Sullivan Lake Reservoir Site-—This is an excellent site in which to store 
large quantities of water. A plane-table survey has been made of this site, 
and it is estimated that it can be developed to a capacity of 1,951,131 acre- 
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feet if necessary. Cost estimates have been made for the development up to 
1,730,000 acre-feet at a total cost of $1,853,183. 


Sounding Creek Natural Channel.—It is proposed to carry the amount of 
water required for the Rosetown and Saskatoon tracts for a considerable distance 
(about 200 miles) through the natural channels of Sounding and Eyehill creeks. 
Provision has been made in the estimates to expropriate extensive right of way 
along these channels. No provision has been made for structures to control 
the flow of water along these creeks, although it is possible after some years of 
operation that certain structures will be required. 


Eyehill Creek Diversion Canal.—It is proposed to divert the water from 
Eyehill creek in section 11, township 41, range 27, west of the 3rd meridian by 
means of an earth dam 1,700 feet in length with a maximum height of 40 feet. 
Provision has also been made to spill 5,500 second-feet at this point back into 
Eyehill creek. The canal from Eyehill creek to Tramping lake will be approxim- 
ately 55 miles in length and has been designed for a capacity of 5,129 second-feet. 
A portion of this canal will be through sand hills where excavation quantities 
will be high, and 3 large structures are required to carry the canal across depres- 
sions at a cost of $2,458,000. This section of the canal has been designed to 
carry approximately 4,800 second-feet. 


Tramping Lake Reservoir Site—No surveys have yet been made of this 
site, but, from a reconnaissance, an approximate estimate of the storage capacity 
has been made and cost estimates compiled. It is estimated that this site can 
be developed to a capacity of 320,000 acre-feet at a cost of $718,818, but detailed 
surveys will be necessary before any close estimates can be made. 


Main Distributaries from Tramping Lake.—It is proposed to divert the 
water required for the Rosetown and Saskatoon tracts from Eagle Hill creek 
in section 18, township 34, range 19, west of the 3rd meridian and carry it along 
the valley of Eagle Hill creek to a point in the SW. { of section 13, township 31, 
range 16, west of the 3rd meridian, where it is divided. One canal runs north 
along the base of the White Bear hills, and supplies the lands to the east of Eagle 
Hill creek. There are no outstanding features about this canal. For the most 
part it is in easy country, and the excavation quantities will not be out of the 
ordinary. The other canal is carried to the south across Eagle Hill creek and 
supplies water to about 600,000 acres. The inverted syphon required to carry 
the water across this creek is the most expensive structure in the project. The 
cost estimate is based on constructing four 164-foot diameter steel pipes each 
12,600 feet in length under a maximum head of 100 feet. The estimated cost 
of this structure is $6,419,480. A number of other fairly large structures are 
required, but no construction difficulties are anticipated. 


Main Canal to the Acadia Valley, Kindersley and Elrose Tracts ——The total 
length of the canal from Sullivan lake to Elrose is 393 miles. Considerable 
stretches of this canal will be in rough country and excavation quantities high. 
A number of expensive structures are required, the most notable being the 
syphon required to carry the canal across a depression near the head of Cabri 
lake in township 6, ranges 27 and 28, west of the 3rd meridian. The structure 
required here consists of one 17-foot diameter steel pipe, 21,200 feet in length, 
under a maximum head of 120 feet. The estimated cost of this structure is 
$2,757,850. Owing to the long stretches of non-productive territory through 
which this canal will have to be built, absorption losses per acre will be high 
and the cost per acre excessive. 


Main Canals to Berry Creek Tract.—The water is carried to this tract by two 
large canals one on either side of Berry creek. These will be contour canals 
and throughout portions of their lengths the excavation quantities will be high. 
No large structures are required. 
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Water Supply and Canal Design.—A study of the available water supply, 
main canal design, and storage capacity required has been made, and tables 
have been prepared showing how the project could have been economically 
operated from 1914 to 1921 inclusive. 


The absorption losses are unusually high, amounting to 53-6 per cent of 
the gross supply. This estimate of losses is based on 6 second-feet per million 
square feet of wetted area, except in natural channels of Stauffer creek, Raven 
river, and Sounding and Eyehill creeks, where losses of one-half this amount 
have been assumed. The losses in Tramping and Sullivan lakes, over and 
above the run-off to those lakes, have been taken as equivalent to a depth of 
3 feet over the total full supply areas. No losses have been allowed for, in 
transporting water through the channel of the Red Deer river between the 
mouth of the Raven river and intake in section 4, township 38, range 25. It is 
estimated that the run-off particularly from the Blindman river will more than 
balance the absorption losses. An allowance has been made for riparian rights 
in Red Deer river of 100 second-feet, and in Clearwater river of 50 second-feet. 


In estimating the requirements a net duty of 18 inches on 80 per cent of 
the irrigable area has been assumed and the methods of monthly distribution 
are as follows:—May, 2 inches; June, 6 inches; July, 6 inches; August, 2 inches; 
September, 2 inches. : 

It is considered impractical to operate canals from the rivers before the 
beginning of May and after the end of October, and in preparing the tables 
an open-water season of six months has been used. Allowing for absorption 
losses at 53-6 per cent of the gross supply the requirement for 1,410,980 acres 
is 3,648,157 acre-feet, which is equivalent to a continuous flow during the open- 
water season of 10,015 second-feet. For the purpose of regulating this flow to 
provide for peak load requirements the following storage is required :— 


Sullivan uakereservoit 222. ir sen Oe Acie since he Sn UE Cee ce ee 1,000, 000 acre- feet 
Trampine Weaker esServOir: cc... eee ie ols ok Seeeas ee Wie hcdelen Seale co Ge ae ae 320, 000 


In order to maintain a continuous flow from the rivers of 10,015 second-feet 
immense storage reservoirs are required on the rivers, and in preparing the 
tables the following storage has been considered :— 


Nort Saskatchewaniriviersnrecis wadectocas denen aac eee nee eee EEE ere eee 366,477 acre-feet 

Clearwater riven Wan Sent Ae suis aries ee eee ee en ee eee 214,500 “ 

Red Déer vi ver) 4i3) Foe See aah Pe ee a nse ee Ree, See eae 387,485 : 
POtay Seay ee aie a, Es Rate te iin Ue ee Ree dA tn Se See 968, 462 es 


With this storage it is possible to divert the following quantities continu- 
ously :— 


Red Mer TIVer yc icseain eet asia see coors OAT EET en Te ee Ceara 2,275 second-feet 

Clearwater rivers... fice noe [ote b vee Bd cote te Ae ee hn eer ee abet 

North Saskatchewan riveree s.40) 4s. ee ae ee ee ee ee 6,380 sf 
"TOtsi), S285. toros winraiatobirs & ttc mathe een eens eae bin ete eee 9,835 fy 


This is short of the requirement by 180 second-feet, so that it is necessary 
to provide for this by increasing the canal capacity from the North Saskatche- 
wan river to 6,800 second-feet, in order to provide for this from the flood water 
over and above what is stored in the reservoir. This flood water is carried to 
Sullivan lake where it is carried over from year to year. Table No. 1 shows the 
operation of canals and reservoirs to irrigate 1,410,980 acres. 


In the following tracts directly under Sullivan lake, there is a total area of 
427,360 acres of land made up as follows:— 


ME ONALOT CV ACTS 50859 Bats ois ole os hes ewe tae cto, aie eee Ieee Se Cine eee 49, 4 acres 
Sullivan Lake tracts 6 oc orosaite cae Ree re eae ere inner ae cok Pe eee oe 
Berlry Creekstract here > pssiecn k cptceree ards AO Ma ae ey ee Cee Tei Pee ae 304, a es 


Table No. 2 shows the operation of a scheme to irrigate this area. 
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Table No. 3 has been prepared to show the total area which could be irrigated 
from the Red Deer and Clearwater rivers without storage on these streams. 
By developing the Sullivan Lake site to a capacity of 1,210,000 acre-feet and 
constructing a supply canal from the Red Deer river, it would be possible to 
irrigate 570,000 acres. 

In the event of diverting the Red Deer river at a point just below the 
mouth of the Raven river there would be considerable areas irrigable along the 
valleys of Knechill, Threehills and Ghostpine creeks, which in addition to the 
427,360 acres above referred to, would probably bring the total up to something 
like 570,000 acres. 

Before any reliable cost estimate could be made for such a scheme, it would 
be necessary to make surveys for a canal from the mouth of the Raven river 
to the Red Deer river crossing in section 10, township 38, range 22, west of the 
4th meridian and of the irrigable areas under this canal. 


Preparation of Cost Estimates—No attempt has been made to obtain any 
close cost estimates, but those following are an approximation of the total cost 
of the project. The whole lateral distributary and main canal system have 
been projected upon topographic maps, scale 1 inch to 5,000 feet, and approxi- 
mate estimates made from these. The whole of the irrigable area has been 
divided into a number of tracts as shown on the accompanying map and these 
tracts subdivided into zones of from 10,000 to 40,000 acres each. By comparison 
with the estimated cost of a number of other projects of approximately the 
same areas as these zones, unit costs per acre have been derived, and the lateral 
system estimated on this basis. The larger distributary canals have all been 
designed and approximate estimates including excavation, right of way, fencing, 
telephone system, bridges and other structures prepared. Main canals have all 
been designed and projected, and complete estimates prepared. Designs have 
been prepared for the larger structures, and cost estimates based on these. 
Approximate cost estimates for smaller structures have been made from com- 
parison with similar structures estimated for other projects. 

Discussion of Estimates.—It has been pointed out that no attempt has been 
made to prepare detailed estimates. In the first place there are as yet insufficient 
field data available from which to prepare them, and in the second place it has 
not been possible to assign a sufficiently large staff to this work to make the 
necessary detailed studies of the project. The idea in preparing the approximate 
estimates submitted was to determine whether or not the project is a feasible 
one, and it is believed that the estimates submitted are sufficiently close for 
that purpose. 

From the following estimates it will be seen, that it is not feasible at present 
to irrigate the whole 1,410,980 acres, the estimated cost being $74.84 per irrigable 
acre. The estimated cost to irrigate 427,360 acres is $55.00 per acre, which is 
also high. 

By revising the main canal from the Red Deer river to take out at the mouth 
of the Raven river and including those irrigable lands along Kneehill, Threehills, 
and Ghostpine creeks, it is probable that a feasible scheme could be developed. 
A rough estimate of such a scheme is as follows :— 


Laterals and distributaries for 427,360 acres under Sullivan lake...................0000 sees: $ 9,039,151 
Laterals and distributaries for 142,640 acres under Ghostpine, Kneehill and Threehills creeks 2,852,800 
Canal from Sullivan lake to Red Deer river at mouth of Raven river, 164 miles at $65,000 


rioractioadl Wap toae cae e as Rc eee EME ths och. fata aaa Adie 2 Ainvnle weolterns ag Noten aden ean 10,660,000 

Si alavapauovny HRY shold DYeteranathigorge mer tents hin AS. ¢ Scat es ORR ORIDENS yan of Ob Spier eebioveninad Cin Odi SO KeCEAM a 1,100,000 
Wielrandeheadeates ed MIGOMTIvOl even actos caiaaapvien jo sete mnreeee atlte ee iclelsdee es sites ine ele tale 1,000,000 
IDFLOTS c. dee pan MONA bod Opodo o oad Garc. 5.0 Ome COO em nna TU aO.oco CU Gu mnObb os Dood Geen marcus 500,000 
EOE seer te Oe Fas ereha oe IEE nt Sean Nem here coeur sree MS onan $ 25,151,951 
(Charannbivaevet lk ee eo on hots on co GioS bios Cag opbon none ans mine to Soaetic ida ooH as ageaanrmor er Dolo, 195 
FUR eli tages Rear RR VRSLON ore af eos Shen seston ety Soaks joy MeLete ok eves cacater dueaars hese. ofnindee-ate'le 3 $ 27,667,146 


Cost per acre, $48.50. 
All plans in connection with this project have been filed in the office of the 
Commissioner of Irrigation at Calgary. 
78878—53 
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UNIT COSTS 
The following unit costs have been used in the preparation of cost estimates :— 

hip. Cers igo) (6) sane ar Ra ete ea RO de BU ie Oe EE el RAR nentcra’d, Gath d.cro cam Sekdeiichain & DS a Oe $ 0.24 per cu. yd. 
Timber in place— 

Large flumes, etc., including haul.;..............<.+ss.- I AE ee cee eset, Saeed Paik $ 00 per M. 

Smallstructures;anchudine drain |). pila eae telelaseeseraicuc vate tate sacle eretcer crete eer ie ere ee $100.00 “ 
Concrete— 

Reinforced | AVerad Cra ce ee ns erro once terrence Scie Eade oto TR eR ET oe SITET. Cee eae a on Die a per cu. yd. 

IAIN, -AVETARC 22 Fee, ch Bi ae a ek eee Teeter Se cere ee, at en 19.5 

ARiprapr GOS. 6 Fhe A aye eee he ete Bike re ee SE TEE een en cae are or nee 2.00 as 

H avehoy as) oP 9x6) 106 (:10 ne en ES et RR REE MEP PLE AS rT is ah oa oon cmd detd oo tuk bore bok aiden & 3.50 s 


Wood pipes— 
Based on curves prepared from prices submitted by the Pacific Coast Pipe Company. 


Steel pipesin Place ss; | Ryerss oO ois aarete «ceo eae ree eee eee ee ee eee 0.11 per lb. 
Hmbankimentiearthy darmis cst eo ceccskecs ad terion ale eateucile cee ice eee eM CTT nea nte ance Tete ees eee 0.25 to $0.45 per 
cu. yd. 
Rock-fill dams— 
OCS O agg ll eae en eee to ee CUR ee OR AEM Ltt ee eS EW, Ue yok Se Me eR Se Oe ais E i per cu. yd. 
Derrick: 1a ech Fe ected toe oa ei et aos EOE ne 
Dry MAASONTY iit Meveteiens fecteebe «hee the wath is Metco ates ree Re On ee en nee ae eee ri 50 cs 
Right of way— 
ELxcavat0a Canals: ier es yo erata de Seni ok Pik on coe Oe ee eS Te SETS ne cco) ee $ 15.00 to $45.00 
per acre. 
Natural channels— 
Pxcavationanitoundabions: = <cccees fae ae ce leo nee tee eee cut eee eee ee eee Ger per cu. yd. 
HED COR AcHa (6) 0 ay gol neeae meter et Ad pen Seen eee OR te ke Mena URE ONE T EL Wy WE ALI Te Hlarpoe tr com. on Ooo es oeuoaeokaa 50 hy 
Excavation solid rock foundation s,...00 2-520 coe eee hon ak ree ee ee ee ee % 00 Ms 
‘TPelephorie.sy eter se Riis sats bb ksstatacaus tela haneratteua o ooie we oe opal ae Ra ved Poko any are ee amet Rae oe 275.00 per mile 
H EC=5 C65) 64 epee Aina pee a ee Dm ANE ie Meta NE NAL Selec apa Lin cs DRUM aban ere Festina a ede cee 8 a 8 Se 350.00 ie 


PROPOSED NORTH SASKATCHEWAN PROJECT—RESERVOIR DETAILS 


Super- 
Dam ficial Capacity | Total Cost per 
Name Location Area | Acre-feet Cost Acre-foot Data Available 

Acres 
Douglasilakeae masses eeerec 7-30-14-5 1,458 64,500/$ 756,513) $ 11.73 Reconnaissance only. 
RediDeenxver Now lke 16-31-14-5 545 21,000 493, 264 23.44 
Red Deer river No. 2........- 6-32-12-5 2,192 142,500] 1,977,841 13.88 YS s 
Red Deer river No. 3......... Bo ni =] fe eta (Aa HEN ee ic A He | gh os 8 Abandoned after reconnais- 

; sance. 
Red Deer river No. 4......... 18-31-10-5 1,490 67,000 805,430 12.02] Reconnaissance only. 
Barntstickolake-panmone anes 7-35-6-5 1,804 40,360 158, 584 3.93] Detail survey. 
Stony Creek reservoir........ 29-34-6-5 2,230 52,125 326,775 6.27*| Reconnaissance only. 
The ‘‘Gap’”’ Clearwater river.. 35-10-5 3, 130 214,500] 1,867,462 8.71] Reconnaissance by Dom. Pub. 
Wks. Dept. 

The ‘‘Gap,’”’ North Saskatche- 

WAD LIVET cute tone ste 39-14-5 4,290 309,000} 2,109,925 6-83 ue ae 
Glacier la kena. saa eter. ae ok 384-20-]5......... 54,477 139,927 2.57 es fe 
Aehaaiets) | RAQVEIORNE ac ng an noAmese 7-34-6-5 1,226 48,652) 1,118,902 23.00] Detail survey. 

Panther diver site.seey,..eeae 28580 S)255) ee Sees. Fe Bll Sete eetaeel | ies aheae tec eave eee Abandoned after reconnais- 
sance. 
Sullivan Lake site............. 18-35-13-4].......... 1,730,000] 1,853,183 1.07] Detail survey. 
Tramping Lake site........... NE 23-24-20-3].......... 320,000 718, 818 2.25} Reconnaissance only. 
*Includes cost of diversion canal from the James river. 
NORTH SASKATCHEWAN PROJECT—CONDENSED ESTIMATE OF COST Estimated 
cost plus 
10 per cent 
River storage— 
North Saskatchewan t1veris03,4 Wu ACrO-16C.U. 44 ie. te eamtereraety coke tarot tener ncn ote encores oie ane een ee ee $ 2,249, 852 
Clearwater mver; 214 500 acre=teeth oy fA.4 5 254 acer eters eee re ee eee ee 1,867,462 ° 
Red. Deer river; 387,485 actesfeets xacc. site tole eee rete Stee aide cre or ee, eee 4,518,407 
$ 8,635,721 
North Saskatchewan river diversion— 
Diversion. dam and, headgates Ni, Sask, iver see cote eee teeter ee ene ae ere ee $ 1,077,890 
Canslicomplete, NorthiSasktodClearwater mv eresere eee ier ieee ee nee eee 3,375,595 
$ 4,453,485 
Clearwater river diversion— 
Diversion weir and headgates Clearwatenrivers..-o) saeeceenias ten ante cae en eee eee eee $ 227,865 
Canaliand naturalchannelsstautemer and Ria venwiv er eermae te atin 1 ate eee ne 620,497 
$ 848, 362 
Red Deer river diversion— 
Diversion dam and headgates Red. DESririversiii.csrkes Ga cak eee nee cise e tee tan ee ken ee ee $ 4,787,200 
@analicomplete| Red Deerimimernto is ualliveni laces erence ernie rcieyctere eee nae nna 13,387,917 
Sel Seal (oat ly, 
Development of Sullivan lake storage— 
Damis'and head gates cra cus toasty eave lee mete are hee IRE eee ee ee ace ee een $ 473,523 
and damapesst 62: Poh. 8c Rate Fe eee MOGs Eo ad eee NS ed Ee ae. ERR eee ne eed ee 1,379,660 


$ 1,853, 183 
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Tramping lake feeder canal— 


INaburalicnannelooundims-anderyehilereelesiy-nar acrivers.de.- cilereccieneietaw ac sete caisson avons @ate vic cckeroie oie e $ 1,059,549 
IN Gms ALCAN GLenllliwe valuy GbINMCreelc Me warn ch cc. i eh, 4/.cltere Mites Stcyape actat plas eeiticve Wise gtiviveioe casiele ecsed 176,891 
(Ganalicompletert.y Chill era Ose Dain 27] 8 Gee stmr chs on 6115) aoe Seer ees oe easter. cers sia Meee an ove < crcites ote 7,635,411 
$ 8,871,851 
Development of Tramping lake storage— 
JESS haa ayevolN aVSRNOUA AUN ceca? ake ee a Cae en rd a eee ot eae ee ee a ne ee $ 362,453 
(CRIVENP Sty OVEN SSE I, Ma iho an a ee Le eA oe oon ant ee ee ae ee 8 el ee gee 261,550 
Has Ma lites bapriraetiea Neto ot 1 Sear heh eee eel Renee ates ote ect og ma oS IP i NE oe ee ee 94,815 
$ 718,818 
Main canal from Tramping lake to Anglia syphon— 
[Benn ea SVER ET EKEL EON BoE iccorpes ww heya beseets che CarctN e es REAM aR REI MRA ed OE Sy ae AY OIE Oe UR lane $ 105, 297 
Ganalicomplevex ramping lakerto, Ane larswp hon... ae...46 occ cee Serene eats ioe Saeed ea iain eee 7,659, 600 


: / $ 7,764, 897 
Tramping lake system, 738,920 acres— 


TBH OER AER SIS ELAI IS, Sy Aes Sep RUE REE POR a aR PRR SOD 5 A, On er Rear er ee Rae Seer pe $ 5,029,795 
MOST TDELLATVacall ala newer eran, 0 Ree ee ren ee Peat Oe ee ea enc ate eee at eee 19,641,239 


$ 24,671,034 
Sullivan lake system, 672,060 acres— 


Bey treat ler SUC Lalas. sora Mears Bierce Facey ole saat a APE Sanda Cra OMeN ahaa Ar esau e PRP ee cit are nebo aan aoe etn is Sie ate erate $ Tiolor old 
JEN ayia ONE? EEO ese SAG neste erin SO Ro Be AG orem moe mnmin in Eee oem ocr apace a Sas on oro nS tae oe 22,291,075 
$ 29,607,692 
TRS EEUK (QOS: are Mea eto pons Oe Cheney IESE ne ee Oar enon Hoi done Detector tio obc peiea git $ 105,600,160 
GOB THO INE CTOs, semen tern ier css er aier erst cheraveteyere ciesaicl ole et cpecale @ hater tart atalavere Gvohaicce creme eter erse rere $74.84 


Cost estimate for main and distributary canals and lateral system for 
427,360 acres under Sullivan lake including the following tracts :— 


IVI ITG ED Testo CES me ett or. csncte  cat tees TSR ATA av castes ie ees Sear te east asa TPR Pan AES Us OIG Chak ssa: age es Soe ie ale 49 240 acres, 
SHllinnera en GReKeie: 5 ee Oty! 2 Sad Deaeocn Bee ree Hee Dee Ame HO ICIONS Sere chy rn Gi cecha otno Aro cicero ann Rms Aras Gio (elie 
PS Ori vaCTOR aac UMepeee aeet ea ROE ee ie, Cs nab Le Ry, ae AMP We tT cca ere RPM FOR re lays, ates SURRVSR SERN «COI tes oe dis ru sncllgione ih 304,930 <“ 
Lateral and distributary systems complete $6.30 to $17 per ACT... 2. ce reese cece eee eee nee nas $ 3,991,416 
Wiainmeanalsexca vation LosSpo eo sceUn VOS. Obie 4 Cr carnc aisle cyte ie nn os aistcl tk eeabey ciegsiaia ote stall eaiete ielecarslars alain etare aycleieee 3,805,270 
es MIPIOMWV AVRO OO CLESIa Ui CO. DOl ACT Oc nace ais akee sree cision te ePicerte ected costeritveccie tele cls ans Ss greats eis 99,395 
as telephoneisySueml ns G=4 Mlesiaui oz ONDE TM LOn yer aeyeictenis rebecca tate serie eiiats a atiete cl a rerstcleeie 79,585 
- Nernrorinyer OO od lraatilKetseeann emia Oy otenen oonUKE NE a NR CIB G S tn o nui oto BoceOnS 6on 5 bod ootionmemaomas Hone mode 101, 290 
s BUSCMANG AUIMUDeTE ELCs Mew yao tatoos teasers o uada’ hctaionetereclste he cin erect cern ae tes cetera: 658, 733 
3 TODS en Or eT casi estas tosh cise leva: Soleo we BR Seyo careey, ster OR aa ae tae old aah ehtion mols VWecoot 
ce UNA SIOUC LA LOS & RT Mc eee dene rics ski necaie oer ence Otero eee a ne trae eae eae 59,905 
AME UGrIC Kal akce SLOLAS Se LULA TiC wit TATION aie oo aeera.a-accachece SC cieiegoicre sae 's e/epeh oeheiec kere ane ete Uolevaperorag eraye dete icieve, cicforst omeere eres 70,026 
INO GEH Me ie On OR on 1 NE a tee A Oe PO SORA ee a ee SeRENP A PECT AoE ORE NEC, c, cit. Meal OS RICE ses ae $ 9,039,151 
BINS IME STINGS] WP TIC CTL seryacenaey acs ars-cnecn sete H's rats ot yiedevoleca ol ieee aera econ ayeneR Nestea ee sieeeal sk hers gnsatrerncnaeer 903,915 
STS fea et ae RMT ds in la tehet als i Th afevscs Seni Ste eter Eres ae ewe Gio Maree Se eb sneucetn ee $ 9,943,066 


Cost per acre—$23.26. 
Summary of cost of scheme to irrigate 427,360 acres:— 


Clearwater river diversion— 


PDO ESOMR VOL ae re te ete ION, cece et cron aisirs oua.fo. iene Std asereuoene be lsuerahade ae seiehaliavene ie tenn rctebsMo sieve eibencrc $ 209,110 
(CAinall oiach maga eel Go Bae heen an canaco nn Sp ecmnar one den ono oso bomneon venucet 350, 119 
$ 559, 229 
Red Deer diversion— 
Mivwersioncdanmancdenoacdrates ed WCCM EiViels ca. oe ecicnm ee ote cia teite televise cleisey sla) ehereielere $ 4,759,700 
Ganaiconmlcre ny ReceDeer riviercOuo wl li var AlGy ater oyeit-iers)stslcrsteversre atetalcletels taints’ elerela tier 6,806,921 
———————$ 11,566,621 
Development of Sullivan lake storage— 
Dean anyel lyeiycleehtery, Va akteees Otco ocnatuo ues Se OUOneS CdUsO soon seeocducodvoudons 5 sbmamoae $ 385,000 
TLeinvel GHNTAGASET, 4 ws ae GRR e on Oo Ae nodelp cr ORE DSB OREO stm ations Son suo aDoosinmcdtccnaeear 1,056 ,000$ 1,441,000 
Canal System, 427,360 acres— F we 
TRUSTEE. 5 cone S38 HARLOW bo in woo eR RA Oe COD OnE oa Chun ccieraai tar oo abc ocman oe can $ 4,390,558 BS 
IDG Oa GAGHEE sas pwadades oSobonbor on soecdduc choo nnbodeD odaoporocacnb ues Os Coro UO NG 5,552,508 | 
ay 9,943,066 
TUSCH ELIE OS GE, ca Ramee NEE, AAR PRION ws terse Sieve Seve: Shoring é ebeNeTate odevewele avers. al hol ova eiGioistere state Sere aiae pe $ 628,509,916 


Cost per acre—$55. 
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DEPARTMENT OF THE INTERIOR 


NORTH SASKATCHEWAN IRRIGATION PROJECT 
WATER SUPPLY TABLE No. 2 
Using Red Deer and Clearwater rivers only, without river storage. 
to irrigate a total area of 427,360 acres 


Maximum capacity from Red Deer River, 2,300 c.f.s. Total max. 


Maximum capacity from Clearwater River, 1,000 c.f.s. capacity, 3,300 
[ G18, 


72 


Possible 


= 


Infiodoniactor,.- ei eer enc) eee . 80% 

Net duty.oL water). sts iis «yee parte ee nice: 

POta IW IORSES tan neck Gu Sine. ee 3 ee ....--45% of gross supply. 
Irrigations, May, Aug., Sept., 2 inches, June and July 6 inches. 
Regulating reservoir at Sullivan lake. 


~. 


VS 


NORTH SASKATCHEWAN IRRIGATION PROJECT 
TastE—Showing available water supply from Red Deer and Clearwater rivers without river storage, sufficient to irrigate 


427,360 acres. 
Irrigable Area, 427,360 Acres 


Net Duty of water 18” per Acre. 
Table No. 2. 


Water Diverted from Rivers 
in Acre-feet 


Operation of Sullivan Lake . 


; Total 80 per cent Gross 
Period Drawn Drawn of Total Hea 
from from i 
Red Clear- Gross «4 Sart pee T F Bes 
Deer water at Mb eke is On a 
Trtates Sullivan Storage Storage Sullivan 
: Lake Lake 
Acre-feet Acre-feet Acre-feet Acre-feet 
1914 Est. 200,000 
Mave. aicnetctemte stele 110,783 41,453 12h 2a0 121,689 79, 806 A OS Sa | ert teat aeeet es 241,983 
ARENA Agee tips had 132,937 54,785 LSM 150,178 DOO A iian ae eee ee 89, 239 152,744 
Tulys. eee rce 121,899 59,406 181,305 145,044 23954 7. || Senne tere 94,373 58,371 
(Auoustis-n se een: 74,350 45,076 119,426 95,541 79, 806 Nai AS ceias Goiec 74, 106 
September......... 59,395 33,328 92,723 74,178 10.8061) eeree ee See 5,628 68,478 
October eee 81,747 34,008 IG (0595) ODE GUAM Peete eae 9250047 | Reece erty te 161,082 
cNotallen cease 581,111 268,056 849, 167 679,334 718, 252 150,322 1892405 | ees sete eee 
1915 
Mayes ceeccee ee an 137,056 57, 73D 194,791 155) Seo 79,806 Os O2i | eta cs es 237,109 
JU Cena ereracereye oe 136,620 59, 400 196,020 156, 816 239 4 lal eee 82,601 154, 508 
Julya eee ee eee 141,174 61,380 202,554 162,043 PAE WEN IE ae ee 77,374 77, 134 
INUSTISt He Teen 141,174 61,380 202,554 162,043 79,806 Poe Bibl loa ame ptanad f 159,371 
September......... 136,620 59, 400 196,020 156,816 79,806 LEROLO Gi Neer eeiae ste 236,381 
Octoberaceeecces 139,985 56, 163 196,149 T5OSOLOG ane eee 1565 9:19 ig He ae ee eee 393 , 300 
AO Gales tenet 832,630 355,458 1,188,088 950,470 718, 252 392,193 1593975) |S nee ees 
1916 
Mayes .slie ce tretteas 132,809 49,965 182,774 146, 219 79,806 GO F413 pepe sre 459, 713 
June. 136,620 59,400 196,020 156,816 QB OVALT. | tere eee 82,601 Oita like 
Jaliye mecca ee 141,174 61,380 202,554 162,043 280 Ai axe enced ees 77,374 299, 738 
UES USU Ne tae eee 141,174 61,380 202,554 162,043 79,806 BO 23 lal seperti its 381,975 
September......... 136,620 59,400 196,020 156,816 79,806 RUN Is oa eS Sa a 6 458,985 
Octoberssyaca aaa 141,174 61, 240 202,414 TG UG S08 eee et ate 16108 1 Sa et ee 620,916 
AOU has Soe ns A 829,571 352,765 1,182,336 945,868 718, 252 387,591 159-9700 |e eee ee 
1917 
May Basco 141,174 68,115 199,289 159,431 79,806 79; 625% seer ee 700,541 
June eee eae 136,620 59,400 196,020 156,816 2O9F417 |e eee 82,601 617,940 
Julyee ees eae 140, 382 61,380 201, 762 161,410 DSOVAL We See eee eee 78,007 539, 933 
EA WSUS GE oe ial rae ae 120,991 58,687 179,678 143, 742 79,806 6329360 | Ree oe 603, 869 
September......... 106,815 54,311 161,126 128,901 79,806 49° 095) Seer 652,964 
Octoberseeae ee ae 86,826 42,186 129,012 OR OAUD he Bee o AO eee LOSR21 ONE eeerae eee 756, 174 
Eotal ive teas 732,808 334,079 1,066, 887 853,510 718, 252 295, 866 GO GOSS eet nie 
1918 
Maiyah ode cen doe 110,566 43,900 154, 466 123,073 79,806 Eee V pal te, Bi Cade ee eed 799,941 
JUNE eR ee ee 135,432 57,420 192,852 154, 282 P3024 17 ieee eee 85,135 714, 806: 
JULY ee eae 107,850 54,016 161, 866 129, 493 2OO SA tall Wee ena eee 109, 924 604, 882 
AUCUStRe perenne ne 102,101 54,393 156, 494 125,195 79, 806 AD OS 92 | eon tge er 650,271 
September......... 73,408 39,278 112,686 90,149 79,806 DD RR BS Gosadcamnoe 660,614 
October DowDL 29,458 83,209 GG506 7a | treme nceesciae GOST Vie Branton 727,181 
Totalenw teres 583,108 689,259 718, 252 166, 066 LOS O59 ier ttetee siete 


278,465 


861,573 
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NORTH SASKATCHEWAN IRRIGATION PROJECT—WATER SUPPLY TABLE No. 2—Continued. 


Water Diverted from Rivers 
in Acre-feet 


Operation of Sullivan Lake 
80 per cent 
Total of Total Gross 
Period Drawn Drawn Required 
from from Gross Sullivan Balance 
Red Clear- Gross Available Lake To From in 
Deer water at Sullivan Storage Storage Sullivan 
Intakes Lake Lake 
1919 Acre-feet Acre-feet Acre-feet Acre-feet 
BEN a EE Se ean 113,400 43 ,303 156,703 125,362 79,806 ADO Oil pera ee ena een EN 
JUNG rer. een ee cu: 102,378 40,548 142,926 114,341 yan) ae Wb pak Bie Aye eas 125,076 647,661 
ualivene ees SNES c ctl 78,531 43,170 121,701 97,361 We RAG See Sk tak ae 142,056 505,605 
PMUVATEIS Metin bp deo ene 105,720 57,192 162,912 130,330 79,806 DOSD24) Pen on oe eee 556,129 
September......... 62,787 44,514 107,301 85,841 79,806 GROBOy Watney ee os 562,164 
October asco 34,567 27,429 61,996 1925 O17 ena taht nee: AQ OS | aie Pye meee 611,761 
ODA ance tens 497, 383 256, 156 753,539 602, 832 718,252 MS Ee) PA ley als ee ae 
1920 
IM avs Aero Avent as: « 141,174 56, 291 197.465 157,972 79,806 (RGN bo pen aceon t 689,927 
AR GHAYSUS es eee ee 136,620 59,400 196,020 156,816 ET) Be A | eee as ek 82,601 607,326 
utliveepeeetareekete we « 141,174 61,380 202,554 162,043 BORAT eather os 77,374 529,952 
SNOUT 2 A ea 95,440 56,644 152,084 121,667 79,806 AN SG. lew cero oer 571,813 
September......... 42,734 33,927 76,661 61,329 ASIC Gia |e, esate tere 18,477 553,336 
@ctober-ameee eee. 28,348 D2 il 50,569 AQ 45 O2 ee. certs AQ tab Sin Were. eter 593,791 
ROL we cre 585,490 289,863 | “ 875,353 700, 282 718, 252 160,482 ANRC cat Me 
1921 
AN IVS) Bae ain re 130,475 57,519 187, 994 150,395 79, 806 (OSD SO eeRe ee Cee 664,380 
WING eer ates 129,820 58, 707 188,527 150, 822 DBO VAT Ts een ccc arth. 88,595 575, 785 
Ulver: nee ore: 103, 847 55,191 159,038 127, 230 23.0 Ae eee ears 112,187 463 ,598 
JANIE eo cocneeree 74,300 47,676 121,976 97,581 79,806 Si tin le oben Cea oe 481,373 
September......... 35,462 24,576 60,038 48,030 CASI Oy al 5 pane i bee 31,776 449 597 
OGEODEr Ns fae she oc 27,995 18,749 46,744 YOM line Aone arene 315000) A taeaeee see 486,992 
AMOS EW aaa oe 501,899 262,418 764,317 611,453 718,252 62,759 DEPP ME a boom sed € 


NORTH SASKATCHEWAN IRRIGATION PROJECT 
WATER SUPPLY TABLE No. 3 
Using Red Deer and Clearwater rivers only, without river storage. Possible to 


irrigate a total area of 570,000 acres 
Maximum capacity from Red Deer river, 3,700 c.f.s.. Total gross capacity, 


Maximum capacity from Clearwater river, 1,600 c.f.s. . DpOUU Glee. 
Imm CatlOnIrACLOL sec 23 eerie eee 80% 
Poti clo tuy fol, WaUer sua ace ete 1-5 feet. 
Pet altlOsce nie teres ae. a areca ene: 43% of gross supply. 


Irrigations, May, Aug., Sept., 2 inches, June and July 6 inches. 
Regulating reservoir at Sullivan lake. 


NORTH SASKATCHEWAN IRRIGATION PROJECT 


TasLE—Showing available water supply from Red Deer and Clearwater rivers, without river storage, sufficient to irrigate 
570,000 acres. 
Net Duty of Water, 18” per Acre. Trrigable Area, 570,000 Acres 


Water Diverted from Rivers 
in Acre-feet 
Operation of Sullivan Lake 


80 per cent 
Total of Total Gross 
Period Drawn Drawn = |————_|—_| Required 
from from Gross Sullivan Balance 
Red Clear- Gross Available Lake To From in 
Deer water at Sullivan Storage Storage Sullivan 
Intakes Lake Lake 

1914 Acre-feet Acre-feet Acre-feet Acre-feet 
Est. 300,000 
Mia amet a hale ola nea 111,179 42,801 153,980 123,184 106,443 IG 37410 eo ae 316,741 
Aye eee bees 184, 140 74,554 258, 694 206,955 SRS PAO le erie ts ite: aS se 204,369 
JUVE ee es oes 138,423 79,820 218, 243 174,594 GUAR PA elles Se eee Ps Bie 144,733 59,636 
PNUCTIS tee ee eis ever. 74,350 45,076 119,426 95,541 LOG 443 ee eet ee 10,902 48,734 
September......... 59,395 BBRDPAS 92,723 74,178 LOG RES 3 lees ces etc: 32,265 16,469 
October gnc ss 82,341 34,008 116,349 SA OTADEI: 85588 Res teacher ORIG "ais aoe 109,548 
Aotalleeawsaenres 649,828 309, 587 959,415 767,531 OB ZNOSSs |iees ce eevareta tere erese licrarareeteroke Geete «| eal eee et rates 
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NORTH SASKATCHEWAN IRRIGATION PROJECT—WATER SUPPLY TABLE No. 3—Continued. 


Water Diverted from Rivers 
in Acre-feet 


———————q«“|\_——wu“i's'|~—-_qe |] —-qe | _um lNKKqyr uum 


106, 443 
319,327 


oC CeCe eves ean 


319,327 
106, 443 


Operation of Sullivan Lake Reservoir 


| — | | | | | 
Se 


es | | ee | ee 


— qq] |__| qq |] | | | 


106,443 


ee — | |  ___._ 


106, 443 
319, 327 


Pee eceenees 


106,443 
319,327 
319,327 
106,448 
106,443 


ee ey 


106,443 


106,443 


80 per cent 
; Total of Total 
Period Drawn Drawn 2 |---| —____—_- 
from from Gross 
Red Clear- Gross Available 
Deer water at Sullivan 
Intakes Lake 
Reservoir 
1915 
MSiVitea sewinsiee ete 191,100 81,576 272,676 218,141 
JOnGet eke ene 219,780 95,040 314, 820 . 251,856 
Jule ee ese 227,106 98,208 325,314 260,251 
IAT OTIStiee reer 227,106 98,208 325,314 260,251 
September......... 214,632 86,724 301,356 241,085 
Qiehobeieavedscseen 178, 623 59, 993 238,616 190, 898 
Motalees: leas 1,258,347 519,749 1,778,096 1,422,477. 
1916 
Maine cocckea eee: 161,903 60, 830 222,733 178,186 
Junedacaseeeanenes 219,780 95,040 314, 820 251,856 
Tby: skeen 227,106 98,208 325,314 260, 251 
AUoUSt ak) haere 223 542 98,108 321,650 257,320 
September......... 217, 404 90,288 307, 692 246, 154 
Octobersenaiandee: 200,032 67,888 267,920 214,336 
ounlie es eset. 1, 249, 767 510,362 1,760,129 1,408, 103 
1917 
Mantanracnoe tae 215, 226 85, 734 300, 960 240,768 
June gees a 219,780 95,040 314, 820 251,856 
July cee gerere 212,706 94,743 307,449 245, 959 
AUP USE. oc 121, 387 66,965 188,352 150,682 
September......... 106,815 57,308 164,123 131, 298 
MCCOWer Yt. sieea ee 86,826 42,186 129,012 108, 210 
otale. descent 962,740 441,976 1,404,716 1,123; 778 
1918 
Mayes. ec kee sate 110,566 43, 974 154, 540 123,632 
JUNOT cco ero 183,741 77,420 261,161 208,929 
July: te eee ces 107, 922 60,940 168, 862 135,090 
INTIMUStUE Sa eaen Te 102,695 56,144 158, 839 127,071 
September........- 73,438 39,278 112,716 90,173 
Octowersc sees 53,751 29,458 83,209 66,567 
Motalsen ake 632,113 307,214 939, 327 751,462 
1919 
Mianrnsctacesiicsion cick 120,895 43,600 164,495 131,596 
Juneteeee seer 102,774 40, 944 143,718 114,974 
Julien hs ocnemulenen 78,531 43,170 121,701 97,361 
Aueust see waters 115,096 65, 244 180,340 144,272 
September......... 62,787 44,514 107,301 85, 841 
@OGtoborie eae 34,567 27,429 61,996 49,597 
MOG silos oe ose 2 514, 650 264,901 779,551 623,641 
1920 
Mays dees ecmantee.. 215,226 84, 289 299,515 239,612 
JUne@s225, eh ae caer 190,717 92,070 282,787 226, 230 
daly ee Ae etre sees 213, 246 96,426 309,672 247,738 
ANIPUST fee anes 95,440 62,108 157,548 126,038 
September......... 42,734 34, 934 77,668 61, 134 
@etobery whee eneee 28,348 22,221 50,569 40,455 
VO UEUL sabre atcts sec Theta gill 392,048 | 1,177,759 942,207 
1921 
UVa nsrce teres bree 152,873 65,023 217,896 174,317 
AUN Os eae ties tee ee 148, 850 F15 222 220,072 176,058 
JULY tose emer ee 105,431 62,398 167, 829 134, 263 
August... atet eek 74,300 47,676 121,976 97,581 
September......... 35,462 24,576 60,038 48,030 
October.ce seehacss 27,995 18,749 46,744 37,395 


957, 983 


957,983 


Balance 
in 
To From Sullivan 
Storage Storage Lake 

Reservoir 
LIT O98e|San een eee 221,246 
eee cle oe 67,471 153,775 
ae ae Ree 59,076 94,699 
T5SeSOSel heme meres ee 248,507 
13464 °| Maas 32d tte 383, 149 
19 ORS OSM eee cee 574,042 
TEMAS Mace dancer 645,785 
Pe ae oat te 67,471 578,314 
SE ee Bal 59,076 519, 238 
TBO S77 ieee ee 670,115 
159 OL LS on ee eee 809, 826 
D214 S3OAleee ee os 1,024, 162 
13453250 Sesteine senate 1,158,487 
She cree ee 67,471 1,091,016 
a Nota n taba le 73,868 1,017,648 
BEDS O A. Sean ee 1,061,887 
ZAKS 5 5M lac ceottarer ets 1,086, 742 
LOS ZA OMliae see ae here ae 1,189, 952 
PUSS OME: pore cee 1,207,141 
She ar, eae 110,398 1,096, 743 
A Bisa 184, 237 912,506 
206287 Were ne e 933 , 1384 
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ALKALI TEST PLOTS AT MAPLE CREEK, SASKATCHEWAN 


In order to demonstrate the effect of irrigation on heavy clay soil having a 
high alkali content, it was decided to make a series of experiments under actual 
field conditions. A number of plots were located on the outskirts of the town 
of Maple Creek, which, after inspection by Dr. Shutt, Dominion Chemist, ap- 
peared from surface conditions to be suitable for the purpose. Arrangements were 
made with the owner of these lots for a suitable lease, and with the town authori- 
ties for the water supply. Upon Dr. Shutt’s suggestion the land was divided 
into three parts, each to receive different cultivation as follows:— 

1. No cultivation—the prairie sod to be left undisturbed and in its virgin 

state. 

2. Occasional cultivation—land. to be broken and seeded to cultivated 

orasses. 

3. Thorough cultivation—land to be broken and seeded to grains. 

Since the space available permitted the establishment of six plots, it was 
‘decided to divide the land accordingly, and conduct check tests wherein each 
would receive identical irrigations. This system would assist materially in 
eliminating any doubt or error arising in the deductions. 

Tests in each plot were conducted during the past season, and one additional 
will be started next spring. This makes six tests being conducted under each 
of the three methods of soil treatment or cultivation, all receiving the same 
irrigations. The deductions possible, after a sufficient period of time, from these 
eighteen tests conducted under slightly different conditions of soil structure and 
chemical constituents, should be conclusive and will certainly be valuable. 

The site chosen for the plots consisted of virgin prairie. The parts to be 
cultivated were ploughed in the middle of May. Heavy rains at this time de- 
layed the ploughing, discing, harrowing, and floating, but the soil ultimately 
worked up very smoothly and formed a good seed bed. 

To ensure an accurate and even application of water, each cultivated plot 
was carefully levelled. All were surrounded by a dyke eight-tenths of a foot 
high and three feet wide, a portion of the earth for these dykes being borrowed 
purposes. 

In order to make the data as complete as possible, evaporation, temperature 
and precipitation records were obtained. For the evaporation a standard pan 
four feet in diameter and eighteen inches deep was used. It has been set in the 
ground at the rear of the lots. A standard glazed gauge was read daily, and 
checked by carefully recording the amount of water added from time to time. 
The temperature and precipitation records were supplied by the local meteorolog- 
ical observer. 

The data compiled are as follows:— 


Evaporation, Precipitation, and Temperature Records at Maple Creek, Sask., for 1922 


Mean 
Month Evaporation | Precipitation | Mean Max. Mean Min. | Temperature 
in Inches in Inches Temperature | Temperature | for Month 

PN ee at PL TAG 3, 6, OS Oe 0-54 49-3 29-9 39-6 
DVR Meters ois-9% 5+ «cin ree cee aaa BEEN RAs ag. os 2-09 63-1 40-3 51-7 
TAVIS ced OEIC OS ae Aidit ee eee a 4:0 0-51 76°8 51-4 64-1 
A al 8 Bei A anc, REISER Snes OR AD Scat 9-7. ae ee 5:8 0-90 78:6 50-5 64-6 
AY ITANS has REP Ree Rie SbdiG SE SGOn bE Oe ine 5-0 0-91 79°3 52-7 66-0 
SODUseren Ot arictanias cmitatete Meee ocinaa elkat 4-9 0-86 (pial 45-9 58-5 
LOXCLE, (sas Eth er aaERY IME Acces alco i Mi a 3°7 0-08 58-4 33°5 46-0 
PAS RO CIEL OS CU USE tat ee eee PE TEES Ri elk A tebe aE halla Sehaerd veld ge ota cea Meet cas eal] adyelseleiaiee Geer 57-4 
TotalA nr Atousept; sacdamees ek ceed cc alee. Dee Lo OSL es SAS etch aie. leeePaeieys cree eo eee eon eee 


(a) = records for June 12-30. 

(b) = total for period June 12 to Sept. 30. 

Date of last frost, May 11, temperature 29° 

Date of first frost, October 5, temperature 30° 

Time between frosts 147 days. p 4 : 

Nore:—In order to compare records with those obtained at other places, only those for period April 1 to Septem- 
ber 30 were used in averages or totals. 
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On May 27, 1922, the plots were seeded, and as the muddy soil precluded 
the possibility of using a seed drill, the seed was scattered broadcast by hand 
and covered with a rake. This proved unsatisfactory and in future the seeding 
should be done only when the soilis in asuitable condition for the operation of a drill. 

Plots “A” and ‘‘F”’ were left in native grasses and not seeded. Plots ‘““B’’ and 
‘““E”’ were seeded with an equal mixture of brome and western rye grass, 28 pounds 
per acre, and plots ““C”’ and ‘‘D”’ were seeded with wheat, 1-48 bushels per acre. 

The heavy nature and high alkali content of the soil, together with the 
scarcity of water in the Maple Creek valley, were taken into consideration when 
determining the depths of the respective irrigations and the total depth of water 
to be applied. It has been generally thought that this soil would absorb water 
very slowly and that, because of its retentive nature, it would require but little 
water to mature a crop. Furthermore, it was considered that the amount usually 
applied to other and lighter soils would sour this heavy soil and cause a dangerous 
rise of alkali. For this reason fourteen inches were deemed a suitable total 
depth to apply to the test plots. . 

As to suitable depths for the different irrigations, it was considered that 
four-inch applications would be all the soil could absorb within a reasonable 
time, and as a certain amount of water would be lost by evaporation, while 
lying on the surface, it was decided to try at first a six-inch irrigation to deter- 
mine this point. Such an application was found to be absorbed in one and one- 
half days and seems to be practicable, especially on lands where a dyking system 
of irrigation is possible. 

Since the primary purpose of the test plots was to determine the pro- 
ductivity of the Maple Creek flats, it was decided to henceforth apply a six-inch 
irrigation early in the spring and two four-inch irrigations later in the season. 
This was impossible in 1922, owing to the necessity of first getting the land 
broken and prepared. Now that the plots are in readiness for next year’s oper- 
ations early irrigation will be practicable. 

During the season of 1922 an irrigation of 6 inches was given on June 9, 
and on July 12 and August 7 two 4-inch applications were applied. At any 
time during this period the subsoil was sufficiently moist to be packed into a 
ball, although small surface cracks appeared upon the surface of the land. 
The soil was, contrary to expectations, very free from excessive baking after 
any of the three irrigations. Its physical condition throughout the summer 
appeared to show that such soils may be economically worked under practical 
farming conditions. 

The native grass upon plots “A” and “F’’ maintained a healthy appearance 
all summer, although it was not thick, and only attained a height of 20 inches. 
It is generally conceded, in that district, that two or three years are required to 
develop a wild hay meadow. Some timothy was noted among the wild grasses, 
and the foxtail, as usual, had a prolific growth. 

Two plots, ‘‘B” and ‘‘E,’’ were seeded to a mixture of bromus and rye 
grass. The seeds were slow to germinate, although a very good catch eventually 
resulted. The grass did not grow to a sufficient height for hay, but a better 
growth should result in the second season. These plots were lightly harrowed 
in the fall. 

The remaining two plots, ‘“‘C”’ and “D,” were seeded to wheat. Since the 
seed was spread broadcast by hand and covered with a rake, the stand was 
somewhat uneven. The grain stooled out very little, and did not attain a 
height of more than 2 feet. The straw was of a healthy colour. The heads 
were short and the kernels of wheat were fairly well filled, hard, and would 
gerade No. 1. These two plots were fall-ploughed on September 20. The soil 
was dry and worked up splendidly under the harrow. Both plots were left in a 
smooth condition for next season’s operations. The past year’s cultivation no 
doubt opened up and left the soil in a better condition for another crop than it 
was for the one just harvested. 
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REPORT ON DUTY OF WATER INVESTIGATIONS FOR 1922, 
BROOKS EXPERIMENTAL STATION 


The season of 1922 was more favourable for crop growth than any season 
since 1917; this was due principally to the June precipitation, which was above 
the average and well distributed, and to the absence of destructive hot winds, 
such as have occurred during May and June of previous seasons. The month 
of April was cold and wet, having a precipitation of 1-94 inches. The land did 
not dry out sufficiently to permit of cultural operations during the month. 
Frost occurred on twenty-three nights in April, the last frost of the month 
being recorded on the 26th. The mean temperature was 41°. 


During May light frosts occurred on the 10th, 11th and 23rd. The pre- 
cipitation was 1-26 inches, and the mean temperature 52-7 degrees; this, with 
the exception of 53-1 degrees in 1919, is the highest temperature for May since 
1917. 

June had a mean temperature of 62-2 degrees and a precipitation of 2-09 
inches; the temperature was about normal, but the precipitation was the high- 
est since 1916. Rain fell on the 6th, 8th, 12th, 15th, 16th, 19th, 20th and 29th. 
The amount and distribution of this rainfall produced vigorous growth of all 
alfalfa and clover seedlings, and very materially aided the germination and 
early growth of grain crops. 

July had a mean temperature of 64-9 degrees and a precipitation of 0-33 
inch; this is the smallest precipitation recorded since 1915. August: had a 
mean temperature of 66 degrees, the highest recorded since 1916. The pre- 
cipitation was 1-7 inches. The month was very hot and sultry with some hot 
winds—very good weather for corn and alfalfa seed. September had a mean 
temperature of 57 degrees, which was the maximum recorded since the station 
was established in 1917. The precipitation was 1-12 inches. Two degrees of 
frost was recorded on the 26th. 

The total precipitation, April to September inclusive, was 8-44 inches. 

The mean temperature for the same period was 57-4°. 

In 1922, 5-29 inches of rain fell between April 1 and June 30. The nearest 
approach to this amount was in 1920 when 3-56 inches fell in the same time. 
This increase in rainfall during the three early season months is directly respon- 
sible for the better crop yields of this year. 

The results of the past season’s work are given in the following tables. 

In studying the tables it is to be noted that the column “Total Depth 
Received” is the sum of the ‘‘Duty of Water’ or depth applied and the ‘“Pre- 
cipitation.” The column “Total Depth Used in Growing the Crop’ shows 
the depth of water which actually assisted in the growing of the crop as determ- 
ined by soil moisture tests. 

During 1922, the water requirement of wheat was determined under four 
different conditions of soil fertility: (1) as the second crop following a three-year 
ley of alfalfa; (2) as the third crop following a two-year ley of alsike clover; 
(3) as the next crop after peas and (4) as the third crop following a two-year ley 
of grass. (See diagram No. 1). 

The water requirement of oats was determined under four conditions of 
soil fertility, barley, under three, potatoes under two, and flax under one. 


The following tables show the rotation schedule adopted to maintain the 
general fertility of the farm, and to ensure that each crop series will have, from 
year to year, the same conditions of soil fertility. 

Rotation A. Alfalfa five years, potatoes, wheat, flax. 

Hf B. Alsike clover four years, hoed crop, oats, wheat, oats. 
Grass three years, potatoes, barley, wheat. 
Red clover two years, oats, barley. 
Peas, wheat, oats, barley. 


UO 
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By following this schedule there are in each year grain crops (either wheat, 
oats or barley) coming immediately after legumes or grasses, second year after 
legumes and third year after legumes, and practical evidence is afforded, that a 
crop growing on a fertile soil requires less water to produce a given yield than 
if grown upon a soil from which the available plant food has been exhausted 
by successive cropping without the use of legumes or the addition of organic 
matter. 


Wheat.—In rotation ‘fA’? the maximum yield, 65-6 bushels per acre was 
produced under a total depth received of 1-9 feet. 

In rotation “‘B’”’ the maximum yield, 58-6 bushels per acre, was produced 
under a total depth received of 1-24 feet. 

In rotation “E’’ the maximum yield, 56-5 bushels per acre, was produced 
under a total depth received of 2-22 feet. 

In rotation ‘‘C”? the maximum yield 43-5 bushels per acre was produced 
under a total depth received of 2-57 feet. 

Summarizing the results from the four wheat series, it is shown that the 
maximum yields were produced with an average total depth received of 1-98 
feet, of which 0-57 foot was rainfall. In rotations A, B, and E the application 
of additional amounts of water produced a decrease in yield. In rotation ‘‘C” 
the maximum yield coincides with the maximum depth received. The maximum 
yield of the four series, 65-6 bushels per acre, under a total depth received of 
1-9 feet was grown on land that had been in alfalfa in 1920 and in potatoes in 
1921. 


Oats.—In rotation ‘‘D” the maximum yield, 131-2 bushels per acre, was 
produced under a total depth received of 1-9 feet. In rotation ““B”’ the maximum 
yield, 134 bushels per acre, was produced under a total depth received of 2-62 
feet. In rotation “E” the maximum yield, 100-4 bushels per acre, was pro- 
duced under a total depth received of 1-9 feet. In rotation.““B1”’ the maximum 
yield, 109-5 bushels per acre, was produced under a total depth received of 1-57 
feet. 

Summarizing the results from the four oat series it is shown that the maxi- 
mum yields were produced with an average total depth received of 2 feet, of 
which 0-57 foot was rainfall. 

The maximum yield of the four series, 134 bushels per acre, under a total 
depth received of 2-62 feet, was grown on land that had been in alsike clover in 
1920, and in corn in 1921. 


Barley.—In rotation “D’’ the maximum ‘yield, 63 bushels per acre, was 
produced under a total depth received of 1-57 feet. In rotation ‘‘C”’ the maxi- 
mum yield, 50 bushels per acre was produced under a total depth received of 
2:22 feet. In rotation ‘“EK”’ the maximum yield, 44 bushels per acre was pro- 
duced under a total depth received of 1-88 feet. | 

Summarizing the results from the three barley series it is shown that the 
maximum yields were produced under an average total depth received of 1-89 
feet, of which 0-56 foot was rainfall. 

The maximum yield of the three series, 63 bushels per acre, under a total 
depth received of 1-57 feet, was grown on land that had been in red clover in 
1920 and in oats in 1921. 


Flaz.—In rotation ‘‘A” the maximum yield, 31-1 bushels per acre was 
produced under a total depth received of 2-25 feet, of which 0-58 foot was 
rainfall. 


Alfalfa Hay.—In rotation ‘‘A1,” 1920 seeding, the maximum yield 7-56 
tons per acre, was produced under a total depth received of 2-61 feet, of which 
0-6 foot was rainfall. 

In rotation ‘‘A2,” 1921 seeding, the maximum yield 6-08 tons per acre, 
was produced under a total depth received of 3-11 feet. 
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In rotation “B1,” 1920 seeding, the maximum yield, 7-1 tons per acre, 
was produced under a total depth received of 3-11 feet. There was no yield 
on the non-irrigated plot. 

In rotation ‘B2,” 1920 seeding, the maximum yield 5-91 tons per acre, 
was produced under a total depth received of 2-61 feet. 

A summarization of the results of the four alfalfa series shows that the 
maximum yields were produced under an average depth received of 2-86 feet. 

Grass Hay.—The maximum yield of grass hay, 2-84 tons per acre, was 
produced under a total depth received of 1-96 feet of which 0-46 foot was 
received as rainfall. The dry plot produced 1-48 tons per acre. 


Field Corn.—The maximum yield of field corn, 17-72 tons green weight per 
acre, was produced under a total depth received of 1-7 feet, of which 0-7 foot 
was received as rainfall. The dry plot produced 9-65 tons per acre. 

Peas.—The maximum yield of peas, 56-8 bushels per acre, was produced 
under a total depth received of 2-37 feet, of which 0-7 foot was rainfall. The 
dry plot produced 9-7 bushels per acre. 


Pototoes.—In rotation ‘“‘A’’ the maximum yield, 429-4 bushels per acre, was 
produced under a total depth received of 1-6 feet, of which 0-77 foot was received 
as rainfall. The non-irrigated plot produced 100-4 bushels per acre. 

In rotation ‘‘C” the maximum yield, 297 bushels per acre was produced 
under a total depth received of 1-6 feet, of which 0-77 foot was received as 
rainfali. 


Alfalfa Seed Production—The maximum yield of alfalfa seed, 11-9 bushels 
per acre, was produced under a total depth received of 2-03 feet, of which 0-7 
foot was received as rainfall. This yield was produced on plot 102F which is 
seeded in drills 7 inches apart. Itis coincident with the maximum depth applied. 

The maximum yield from the plot 107 series, in which the alfalfa is seeded 
in rows 36 inches apart, was 6-47 bushels per acre; this yield was produced under 
a total depth received of 1-7 feet of which 0-7 foot was received as rainfall. 
_. it was impossible to get a catch of alfalfa on plot 106, on which the alfalfa 
was to be seeded in hills 36 inches apart, therefore no data are available for that 


method of planting for 1922. 
WHEAT (MARQUIS), 1922 
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COV Mssthe Cee O03 10 5 0250l5 sos) 0250 pen 1-00} 0-61] 1-61} 2-09} 6-13 
De da cca ears Reape ete Os 0325/OF00 alec OsOUl een alee O00) 1-50] 0-61) 2:11) 2:37) 7-438 
1 ee ie: beat (OUR RENO O FIs a KOCHIOPS Se KOO Se Ses Hime tie ee i CO eioChilily Preis) | Worstall) y/ole py 
TEN reo ai toc Mace hie POL osm E TOT) Re Mee ea is OOS OOO SA essai Bond Motul eyo’ Bos Goes) 
1S aA ae aha on aD ng 0-0328/0-50}... .|0-50)0-50 .|0-50}....)..../0°50/0-50} 3-00} 0-61) 3-61] 3-39} 6-88 
ORR CR ee ates a A 0-.032710883|E ms. |0°34 0185] ae aiietsellic, sete eemevellleicte siieralerlleecOO| Sr OOM dG lium 6 mG sar 
1D AE Se ae 0-0322/0-33)....|0-34/0-33)..../0-338)....]..../0-34]....] 1-67) 0-61] 2-28) 1-90) 6-95 
SP arsi eS We Bley hd er 0-0320/0-33}....}0-34/0-33 .|0-33]....]....]0 34/0-33] 2-00) 0-61) 2-61) 2-55) 7-56 
47 C and 45 E last scheduled irrigation not applied. 
Plot No. June July August 
Rotation A2 § (174.28 17 268 tis 
HG: Ht: Ft. Ft. | Tons 
CA n einen bie eee O05 L0N2 ee. lis Pd ates P| az? S| eater in ecu hea ees eer Ne cic 0-61} 0-61) 0-82} 0-00 
lore om unten 0-0312 BAY cal e Gaees| ced Od ee ecet | tareeteted tenabe gl ecm dealeeanete lees 0-50) 0-61) 1-11). 1-41) 3-10 
| Ce oe ee ete 0-0320 DH) eee C210) Oren | tenets ol! sss Oe Reta ee rel ya aera 1-00) 0-61} 1-61) 2-04} 38-78); 1921 
DET: PEE eee AAS (oA as Sls O) es eal NG Ge ROCCO as lise Ac 1-50} 0-61) 2-11} 2-57) 4-93 
TE sa, Gabo eek tea eee 0-0328}..../0-50}..../0-50!..../0-50)....|0-50).... 2-00] 0-61) 2-61) 2-33] 5-92|} Seed- 
EOIAT ce Par aice meet: 0-0300]... |0-50]....|0-50)..../0-50/0-50)0-50).... 2-50} 0-61) 3-11) 2-98! 6:08 
Bite. ee cree ik, Aad: 0-0310}....)0-50}. 0-50}... .}0°50}0-50}0-50/0-50 3-00} 0-61) 38-61) 3-19) 5-46 ing 
Cee ant. eee eee OST lame ie Weert. esos RRA SIRS Bs falleoa ss ooglien se 1-00} 0-61) 1-61) 1-97) 4-70 
1D te earl ctee BPE 0-0380}..../0-33}..../0-34]..../0-33/0-34)/0-33).... L6G 0) 612 28s 2850 oO 
oP AM RIAL es feb 0 0312): .../0 33)..../0 34]....10 83/0 34/0 33/0 33 2 00} 90-61) 2-61) 2-79) 6-04 
49 C last scheduled irrigation not applied. 
Plot No. June July August 
Rotation B1 Tvierbognaly 24 Hey a eae Gs 
Gay eh Cee Con eeGee eons 
ODA s He. stogeticrbm ea ech Allies seg diaries itvpatolhavste)allpeerceadl Negev bral Skeet cecnaball ees meoart| ssa hyahe 0-00} 0-61} 0-61) 0-72} 0-00 
Bs ib eae Oe mes 0-0864|....).... Ole rec lbeseters [Pavers clldevess eel ede cilities cllleaees. c 0-50) 0-61) 1-11) 1-16} 1-48 
Ce a Beas ae 00364) = aal0 250 ere 0-o0 lt repens tere iiree crcl eae he a 1-00} 0-61) 1-61} 1-65) 2-05 
TD Te; BARE ere x 0-0358/0-50)....).... (eG! = ORG S| SB Selo Sale| Bec 1-50] 0-61) 2-11] 2-05) 3-54 
Ns se AL Oe Ae 0-0343)0-50)..../0:50/0-50)....]....1.... OSD Oot 2-00} 0-61} 2-61) 2:62] 4-91 
GIA. J. ata etc e 0-0355]0-50}....|/0:50/0-50)0-50)....]....].... 0-50)... 2-50} 0-61} 3-11) 2-71) 7-10 
Be ce ee cnt 0-0350/0-50}....|/0-£0 0-50)0-50|....)....].... 0-50/0-50| 3-00) 0-61) 38-61) 2-86) 7-05 
Ca ROR eae 00865 0s Solin ae shOso4iU oe aeeeellies lle gets eetoeliiate 5 allies oe 1-00} 0-61} 1-61) 2-34) 5-95 
1D AEE Oar tanh, MEE 0-0353/0-33)....|0-34)0-33/0-34)....)....].... -33]....| 1-67); 0-61] 2-28) 2-40) 6-70 
OR edie Mom tent e e 0-0854/ 0-33)... ./0-34/0-33)0-34)....]....].... 0-33/0-33} 2-00} 0-61) 2-61} 2-41) 6-71 


63 C last scheduled irrigation not applied. 


RECLAMATION SERVICE 83 
) ALFALFA (GRIMM) 1922—Continued 
IRRIGATION EXPERIMENT STaTION, Brooxs, ALBERTA Puot Series RecorD 
: Irrigation opt) ie welll =< 
Date and Depth Applied in Acre-feet per Acre 25| Bro | & iS ‘| ha n 
Plot No. Area |——-— SS ISEEIAL lacs! a rs 
June July August be (se 3| aa leadol oe S 
Rotation B2 Acres -|— 5 =e Pie ee otto a 5 
7 | 16] 22] 18) 24 | 27 1; 4,65/Q lees! oe lo3al & ec 
Been |e ean kiterte Lites | bons 
GL At i 2 earn eens OSURES)) 5. eliegeel lee sells Gaal Peteastelll seer RePoceterel score caltceeretereays 0:00} 0-61) 0-61) 1-03} 0-00 
Be Ree ie ie tis 0-0344!....].... O50 Raa Bese a tela Mean liemieclemte altceee 0-50} 0-61) 1-11) 1-40} 3-07 
Ones = le A are Sd OSOSG0 ee Osa Ol per Os (| pgerte dia orl creel seme ll niece eee 1-00} 0-61) 1-61) 2-01) 3-72 
DD. ete... 0-0354/0-50}....).... 0-50 0-50). Foe [Potente tal betatens 1-50} 0-61] 2-11) 2-62) 4-04 
IE 5 eae ee es es bee 0-0348/0-50}....)0-50/0-50)....).... OBO Is. eles 2-00} 0-61} 2-61]/ 2-96) 5-00 
OOK. hc eed Sat ce, tc 0-0347|0-50}... .|0-50)0-50}0-50) . OOO nae Ol Oe Gil meal lim oe4Olemon22 
1 eee bon ek ee 0-0335/0-50}....|0-50}0-50/0-50} . .|0-50}0-50} 3-00} 0 61) 38-61) 3-31) 5-25 
Or 5 Ae ERE odes On085S Osco Oso 4 Or oolanee| Seeraleees eee a eects 1-00} 0-61) 1-61) 1:85] 4-80 
I) = Rees Sere 0-0341]0-33]..../0-34/0-33}0-34).. 0-33) . 1-:67| 0-61] 2-28) 2-28) 5-30 
Ie ets. ane to eee 0-0340! 0-33 O84) 0256084 | emia ae al ee 0-33]0-33! 2-00! 0-61! 2-61] 2-44) 5-91 
65 C last scheduled irrigation not applied. 
MIXED GRASSES (BROOME, MEADOW FESCUE, TIMOTHY, WESTERN RYB), 1922 
Irrigation 45 = 
Area | Date and Depth Applied in ay ac ea bee & 
Plot No. Acre-feet per Acre aN a Ol hee 2 na 
Acres |— o8 13251 A3 AAs 2 rs 
June SACCm Cech a ok 
Rotation C BE fa<dS| $4 1638] 2a By 
7 17 20 25 Bi Un la = ey US) law 
. Tite |) dtheo | big, | Ie, Wao (rine 
GTO 2A an ems APE. . aete Sarees Plea Qe(3 S Osteen ere paeneteal ee Beetles ray lies toy a tioden es 0:46) 0:46]...... 1-48] July 14 
Ae senaeratiey. Sam eke ds ie O03 SA O'sao leaner tea uibee at alent ay Oxssi) (0:46) “0-79 aan. . -08} “ 14 
CEE eee Soins SR A a, 0:0344)) «0-382... 47. OS 3ePetsels si -eceerae O16 7" 0:46) isla 1-92) 9 SS 14 
1D ee ets ae EE nh tee nee 0-0328) 0-33) 0-34)...... (UST goss o 1-00) 0-46} 1-46)...... O53 came: 
Hira ee tape 28 crs een) Se 0-020} 0-33) 0-34)...... OrS3int saee 1-00} 0:46) 1°46)...... 2-45) “ 14 
Lak 8 a) Raley bale eh aie Uh er ee 0-0289| 0-33) 0-33} 0-34]...... 0-38} 1-33) 0-46) 1-79]...... 2528 decce ele: 
Grist erty tl biree ne ev Be 0-0390} 0-33} 0-33) 0-34) 0-33) 0-34; 1-67| 0-46) 2-13)...... 2 O2 an ele 
Tepes teeta slacd h 5, toe te 0-0450} 0-50)...... ob oc oa] eo Geen 1-00) 0-46) 1-46)...... 202 ec 14 
ERO es ANS Ph .L, Sh rd on OsOS LT Or SO) O0250)ie.. O25 0a 1-50} 0-46; 1-96)...... 2-84) & 14 
| SARS AP eRe EI cet eas roe 0-0467} 0-50! 0-50}...... 0-50! 0-50} 2-00) 0:46] 2-46)...... 172 ee 


E.F.G. last scheduled irrigation not applied. Rainfall—July 14-Sept. 8,1-91”. Evaporation—July 14-Sept. 8, 6-68”, 0°55”, 
CORN (N. W. DENT), 1922 


Q 
Irrigation ra? ge re & 

Plot No. Area Date and Depth Applied in Acre-feet per Acre Ns ota ena ;, & 2 

OS. er SG PC | ad rs 

Acres June July August ma |S Sige ae a9 Blo wy E 

Rotation B BE fadS| sm isso] ea] 8 

251301 5 |101;19;25/2)7)11;16/Q Ie ae ja Oke 6s 

Trg. | Win dies || Aas Wass Cut 
SI SWANR eh An Oto OAD OO OS OSH GP eee lievevecalll erste aero lias eal ckeve cilnekater cifiebsteve |hataters 0-00! 0-70) 0-70) 0-92! 9-65|/Sept. 23 
HS ]Ge Peo e dt Been Saracen Ose SAMOA es dlliqeedllcec dine oe laated loge pool nose 0-17| 0-70) 0-87) 1-14! 8-83) “ 23 
Caeeie we eae eeinrs, DO ce aiNaN Als salle mor (QetG |S SMa a leoats olllevera all costes 0-33) 0-70} 1-03] 0-87) 11-88} “ 28 
1D ae Sapa nai eee Da IVAN AS 5c olla a WSIS 5 OPI 6 callso cal ocullhoce 0-50} 0-70} 1-20) 1-15] 12-78) “ 28 
1 ee ate WAH ge RO DORM DotA elle goal MOMs. sien Aloe pe ors AA allie s e 0:66} 0-70} 1-36] 1-04) 13-63) “ 28 
DO Arr See a tty ceteris OLOS4S Ose Os Olen Okc |pecete | Os Ore Never 0-17} 0-83) 0-70] 1-53} 0-94] 13-65) “ 23 
sD APR een teres Cho 0-0346/0-17)....)0-16). (OOH Ale teak AOI ee Brel Oem L7G KOON el earch [ahs BURA SIN Aas Be Dea the hy 4 ltl come O38. 
CRP i. OS0S46 lea Oc2olereciliac «4 COTSPPE59 Nekerraiet| Week esta Al eel beer 0-50) 0-70) 1:20) 1-15) 13°25) 23 
Ty ey once Oo Pa ae 0:0342)0-25).... (OPN Sy st tea le Sle een ih oa ele ae 0-75} 0-70) 1-45) 1-32] 14-50) “ 23 
1D aay easiness eee O08 0010225) a)5 0-25 0-25). SPITE ole gas IK Wool] aera ilobiyAl aio. oR 
PEAS (PRUSSIAN BLUB), 1922 
Q. 
+4 a ° 
Irrigation u Pilea ee: oleae 

Plot No. | Area Date and Depth Applied in Acre-feet per Acre ere _f é gs g eu| 8] 2 

ee 8 oO/gm CI .a) 01 a 

Acres June July August Se = am aSia Elz by 2 

Rotation E SEradSismisseleal & 

Usk 1S PL as | Pa ai0) 3 ee TE pee Pare 2 ey] aah ae laa BS Is OH ja 

BYt. Ft.| Ft.| Ft./Bus.) Cut 

(A 2ts Sanarinee (DCS) sc ened eye seed ket ener lenegee ot hee, cued he cee al learo a etter he ieee Ree. ol eset RBA al eco te (ote 0-00} 0-55/0-55) 0-58) 9-7/Aug. 9 
Givers ctor. is OPEB saoliogns (ha foe en ete oe ete | pai cs acneeet lithic eee naee [resin thiccet avin] eaievel lianas ta 0:33] 0-55/0-88} 0-93)18-1; “ 9 
ple, arte aia Os 233i accdiace: CO Jcira ail ie [eres Rewety ch rene ae OER space agains All nic eal leh tb Real (exctcre 0-67} 0-59}1-26) 1-33/38-0| “ 26 
AMS PgS ne | OedoolOscoleec alesis lentes (ara 2 A sol lesa best Ae soot ieee et elae ee 1:00} 0-63]1-63} 1-75|47-3|Sept. 9 
Oe ee le (OPE Rerillan elo st sibs qelieass o OA lbaecelias eeabee es (2303 ewer pete. illecteeell rer ane 1-33] 0-70|2-03| 2-22156-7| “ 23 
2 saetemteetllls OF 2521033). ancl sos + Qgi3e | aeeye Wiateeeal lees O58 | nere lore aaleeetenell cyoter 0-34!....|1-67] 0:-70|2-37| 2-38/56-8| “ 23 
LR ee tale 0°232/0-33)....).... Oo4:|Pee alee 02331) .2.10233) 2221063841. 10°33)... 212200) 0-70)2*70)) 2:76/52-5) 23 
S Bier les ADE 5 a al Deets (QeG? a ag ol (WEG easel lenaa 0-33]..../0-34]..../0-33/0-33]..../2-33] 0-70/3-03| 3-17|48-5| “ 23 
SORE nee -0°074)....10-33/0-34)./..j0-38)....).... 0-33]..../0-34]..../0°33]/0-33]0-34/2-67| 0-70)3-37| 3-45/43-3) “ 23 
LO). Afein soreten BOS Zo ieret |ncee OO i ais o | ceeye silicreodia Grek BLU sessal lorena eterna) kdiceaied eiceaace (ree 1-00} 0-59)1-59) 1-57/39-9)Aug. 26 
bt lage Stars oho cs sOe2ablie...|0200 lene. lense (O]ots TO) hes Pai Hs rect (WA ae ees (UE Y0) Ie real eet testa (acer 1-50] 0-63/2-13) 2-19)53-5 Sept 9 
SARA adeno 202072\ 0:50) .o. lees «flees < (aT Oh hoo secroed lah bea lleeeee (Woohoo SDE al Boos 2-00} 0-70}2-70| 2-84155-7 fe 23 
(MBE Se BOSSI OF Sal. telins oe Os54 Pers Seictiedsas Os 3aieeeella ee. 0-33!....10-34]. 1-67] 0-6312-30| 2-15!54-4 30 


84 DEPARTMENT OF THE INTERIOR 


POTATOES (GOLD COIN), 1922 


IRRIGATION EXPERIMENT STATION, BRooxks, ALBERTA. Prot Series REcoRD 
a 
4. 
Irrigation w Bliss nt a & 
Date and Depth Applied in Acre-feet per Acre ed ce ame a n 
Plot No. 9 ‘| Area |_| 5 5 aan | As AAP | or 
June July August = 255 a PISS elo. a 
Rotation A |Acres | ————— SE lsa8| em ib Se| os 5 
28 6 elOs 19 24 29R LO Loeh 2 28S la (ee Eels [ony 
Ft Ft Ft Ft. | Bus. | Small 
* p.c 
DOA Ace seer aoe OO B27 Word coll Medel seea io eke td ar chavs ocete oll ctel aie (chet | een eaten eas mie 0-00] 0-77) 0-77| 0-59} 100-4 35°3 
oe cath te Oe QS Cerers alll aeceilie otetel ctnees Ole 7 |e ctees heme cmen occpeee | eyeye [eee 2] | ene 0-17} 0-77) 0-94) 0-61) 147-8 12-0 
Ore a dey (00836) lene SEL et Nr cees Meets eases ese oils) os Sallanae ne 0-33] 0-77) 1-10] 0-83] 205-8 12-5 
Dect toe 0-0338 O17, cies el eels OMG se eer ae OSL Tae rele 0-50) 0-77) 1-27) 1-09) 297-7 6-7 
Hic deihtern 0-0333 OEUVRES See OG ee lenoalleoe (UA a oakland: 0-16] 0-66] 0-77} 1-43} 1-05) 364-5 6°5 
DA peeves 0-0374 eal rsp OG as een |e 0-17 0-16)..../0-17} 0-83} 0-77) 1-60} 1-43} 429-4 6-9 
Bees te 0-0374 CAN i oO eos allaoo 0-17 0-16 .|0-17/0-17} 1-00} 0-77} 1-77) 1-49) 425-2 4.5 
Omran O=0374 meena 0-25). satel ti NAS Wars a nihow oe 0-50) 0-77; 1-27| 1-13) 328-1 8-0 
D 0-0374 OM An Gailon oalto us OPA ccs mal lease allatiae (NO-SH a'n olla ae 0-75} 0-77] 1-52] 1-16] 394-6 6-0 
1 igenoyeb iene 0-0374 EPA hens alles ae Ae 5 olleosallho de 0525). eel naee 0-25} 1:00) 0-77) 1-77) 1-64] 408-2 5-7 
Plot No.- to 
June July August 
Rotation C a) | 
Zou Gap 10a, 19 eA OOM elOMe lon(e2 lees 
STAC Reais ee UO seve teen Reactors |e ae | [niractesl [egestas (Gerke leiccas| Re-olo 3] lo aed leicaec thao c 0-00} 0-77] 0-77] 0-58] 165-6 8-8 
Bec cacuereete 00240 |rreeee | Stearn Bice tl ets elites Dat BG Fees es Re arace Rs aeons (lpseaty al leaweuaral WEP 2 - 0-17) 0-77) 0-94) 0-52) 179-9 3°8 
(Ge eee aes 0-0238) . O19 WA acest Pat Albi ia cise Oe LGie gata cle cee 0-33] 0-77| 1-10) 1-08) 194-6 17-3 
ie Re ianeem 2 WOVE osasienot (V5 IZA es ied eel hey ic DOUG se 3 oc Oe Laie oer: 0-50) 0-77) 1-27] 1-33] 258-2 12-1 
PE fo na Se 020370 \aeesl eine OAT. eS ende = 16 eee eee (GAS e cliente 0-16} 0-66) 0-77} 1-43) 1-43) 269-1 6-4 
SSA ME Peer aks 00374 eee ieee Oi iieer OeL G2 eee 0-17}. 0-16)..../0-17} 0-83} 0-77) 1-60] 1-56) 297-0 13-5 
Bi ace nn 020392 | aeecimeer Oe a) O26 ee eee 0-17/0-16]....]0-17}0-17| 1-00) 0-77) 1-77) 1-70} 295-8 11-1 
Cas soe ae O-0406)F5 eee tant Oe25 Weve eleee salmon (O45) EI nl lesesees| ese 0-50] 0-77; 1-27] 1-48] 175-0 10:3 
1D ase anntens 020420) Reesieees 225i nee cal econ eee 02.5 eel eee O25 ies eee 0-75) 0-77| 1-52] 1-37) 258-5 5-2 
DRA A Sean 00430). lees 0:25) 2en ee 225 |e one O25) ice 0-25} 1-00} 0-77} 1-77) 1-68) 256-3 5-6 
ALFALFA SEED (GRIMM), 1922 
IRRIGATION EXPERIMENT STATION, BRooxs, ALBERTA. . Piot Series REecorp. 
Irrigation 45 a 
Date and Depth Applied in Acre-feet % Si PES ae 5 
dat ei ekis (ei, (C) o 
per Acre. Eran o 21 Ou ge Be n 
Plot No. Area |— 38 (S451 A's |Az Ss oe ors 
June July August me is am 39 bs OB| Oa a 
Acres ee aoe fs gele gis 8 
23 fi 31 11 Pi heool hale lac} a Etec |b fan] 
1 AD Mine) ins |h uence Cut 
LO ZAR SE A Wiest. ieee ect 0)=0553|Pane OS) eee ek lle eae 8 eh aR 0-33] 0-59] 0-92] 1-40) 3-5) Aug. 29 
Se SSRN Ytan Pe Rua a eaetc oo VOU H ie mee 7Gl) woo eHllie, aia Gllaioe Gale aweebltoonca 33] 0-59] 0-92) 1-11 0-9 29 
(CARA ae ork Mabe 8 0-0583)...... OF SSR O25 sere ||| beetle neta 0-58] 0-59} 1-17} 1-38] 4-4 29): 
Du i ee il aa aN, 0-0690]...... O&B3iPe 025 ee O25 eae 0-83] 0-70} 1-53} 1-82 7-2) Sept. 27 
Ei. SB enone, co eee 0-0690]...... 0-33} 0-25) 0-25 =25 | eee 5 1-08} 0-70} 1-78} 2-04) 8-7 Ce ih 
Fis Boe hatte een Meee 00-0700) 23. 2. 0-33} 0-25! 0-25! 0-25! 0-25} 1-33) 0-70] 2-03] 2-27) 11-9 ee ae 
June July August 
24 14 31 11 21 
DO FALg.,.siaectes D nacclepstsi nator sete re tecarell Aeete dad ee dete eae tol| et cel Sociale a rene egy 3 0:00) 0-59} 0-59} 0-92! 0-00 
Bist Rithicas eee Maa 0-0430)...... C025 | ee Mee ares weet |S, 2B 0-25! 0-59) 0-84} 1-21). 0-8 | Aug. 29 
Cae aR ihn Ral PRE Ve) 0:0576)...... GP GRAS oon nll Sboonelleonoae 0-50} 0-59} 1-09) 1-44) 1-21 me) 
ID es Sere ec eh ee 006200... 25k O25) e222) eet |evey meres 0-75] 0-70} 1-45} 1-56) 2-98) Sept. 27 
Via eke ee ae eT ne 050630) beens O25 Os2o Oe 5) 0025 eee 1-00} 0-70} 1-70) 1-83}-6-47 Scents 
1 poe SOE vig RS temp eel aa 005638)... -- 0-25) 0-25) 0-25) 0-25} 0-25] 1-25) 0-70) 1-95} 2-08) 1-92 Te as 


DUTY OF WATER MEASUREMENTS ON FARMS IN COALDALE 
DIST RC 


Irrigation investigations in the Coaldale district were carried out along 
the same lines during 1922 as were adopted in previous years. The season’s 
work was begun by C. B. McAllister on April 6, but the whole month was so 
cold and stormy, that it was impossible to do any appreciable amount of repair 
work on the measuring structures until after May 1. 

The most severe blizzard experienced in this part of the province in many 
years occurred on April 8, a fall of eight and one-half inches of snow being 


RECLAMATION SERVICE 85 


recorded. This storm made the roads very heavy and was followed by several 
other storms during the month. 

Old structures were repaired, and new structures placed on tracts numbered 
305, 307, 324, 316, 310 and 330. 

The entire stand of alfalfa on tract 310 was winter-killed, and the tract 
was abandoned for experimental purposes. Tracts 308, 309 and 331 were not 
irrigated, and no data are available from them. Tract 327 was so damaged by 
cutworms and grasshoppers, and so badly irrigated, that the data secured from 
the irrigation measurements were considered unreliable, and discarded. 

The mean temperature, April to September, was 56-8° as compared with 
55-4° for 1921, and 54-7° for 1920. This past season was slightly warmer than 
any since 1914. The evaporation for the same period was 26-738 inches. 

The table immediately following gives a summary of the duty of water 
data obtained during the season. Alfalfa tracts 305, 312, 314, and 329 received 
but one irrigation, the other five alfalfa tracts received two irrigations. 

No field yielded more than two cuttings. Tract 324 produced the heaviest 
first cutting, 3-35 tons per acre, and also produced the heaviest total yield, 
4-59 tons per acre, for the two cuttings. This yield was produced with a total 
depth received of 2-02 feet, of which 1-35 feet was applied in two irrigations. 

For the eleven fields in forage crops during 1922, the average total depth 
of water received was 1-72 feet, and for the four fields in grain crops, the average 
total depth of water received was 1-15 feet. For all tracts the average total 
depth received was 1-57 feet, of which 0-90 foot was received as irrigation. 
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DEPTH OF WATER USED ON COALDALE TRACTS, 1913-22 


(1913) (1914) (1915) 
Crop Miet Total Total 3 Total 
Duty Precipi- Depth Duty Precipi- Depth Duty Precipi- Depth 
tation Received tation Received tation Received 
PGW ince goin ce Ree Ee 1-70 0-98 2-68 2-11 0-57 2-68 0-68 1-32 2-00 
WI MinaaNe Adin, ws a Hecke oS>tierane 0-85 0-98 LO Boni seaetecs efoto | remem cele, Perea ee 1-28 1-32 2-60 
Wheat etsa oo -.ae2e2- 0-74 0-98 NS A2. re elses «| neg eee ee we ee eet 0-22 1-32 1-54 | 
S12] VPM T ee Pee er ctete se ele elles, bss) eres call teres lavei cha. stil sues, ccasere: «aa 1-25 0-57 1-82 0-00 1-32 1-32 
(OAs eR er ee SIN ra ce tole tonsss Nico, Brave, 00 Job Ware 4 vedere, cuauhes 1-49 0-57 2-06 0-00 1-32 1-32 
Average for all tracts... 1-15 0-98 2-13 1-84 0-57 2-41 0-57 1-32 1-89 
Pee (1916) (1917) (1918) 
ON fey ia ae tos 52 | 0-41 1-56 1-97 1-31 0-68 1-99 2-00 0-31 2-31 
MU ine) OL Dane iiss) 0-33 1-56 1-89 1-48 0-71 2-19 1-30 0-30 1-60 
WVineaiinaemecec ce cee 0-00 1-73 1-73 0-78 0-41 1-19 1-16 0-29 1-45 
IB arlevarnneeere cst cess 0-00 1-56 L510 | re, peek ea ae SEE CA RE FA Ss Sh a eR oe 
(OSES). a cece Ge eee 0-00 1.73 TIED Gaal be RE NSO Pee chen una hk ie Pen 3 1-04 0-28 1-32 
Average for all tracts 0-28 1-56 1-84 1-18 0-65 1-83 1-70 0-30 2-00 
(1919) (1920) (1921) 
JNU REM NES ieee RROCRAON. 1-66 0-47 2-13 1-31 0-81 2-12 1-59 0-46 2° 
‘Bihan ani’ aes okueop cae 1-25 0-25 1-50 0-80 0:78 1-58 0-35 0-36 0-71 
Witte oi binned tent tree idve cman 1-18 0-38 1-56 0-47 0-81 1-28 0:86 0-48 1-34 
IBEBALE N/a clob Bats pr cto oan oes Aibl Sater bOe i ual [OR tier e SRS Rl [eA eA eek HER a uP et ey et, a Lae oc aN ee aS al GN ee AP Pansy ah Shae MS 
Ota ag ee ee 1:15 0-42 1:57 0-55 0-80 1-35 0-70 0-43 | 1:13 
Average for all tracts... 1-33 0-48 1-76 1-11 0-81 1-92 1-30 0-45 1-75 
(1922) Average (1913-1922) Number of Fields 
PAU Teil t ameter eteeiterstis Srayet: 1-18 0-41 1-85 1-39 0-76 2-18 90 
pISiT a Oty abies) +. chev eichs 0-47 0-36 ifouy 0-94 0-72 1-69 14 
WINGATE ec oe beeeercbe ctaus. seis 0-33 0-31 1-01 0-73 0-74 I otsy) 29 
ID AULG yin wie hiesis- aatre 0-91 0-29 1-58 0-31 0-93 1-39 ii 
(OW UET OE Bis bed conch CRM nReT | Gree 24.) Seen mies Boye | ae ae 0-80 0-79 1-59 15 
Average for all tracts... 0-90 0-67 1-57 1-14 0:77 1-91 Total Fields. ..155 


The preceding table shows the average total depth of water received— 
irrigation plus precipitation—for the Coaldale tracts from 1913 to 1922 inclusive, 
a ten-year record. The average total depth of water received for the grain crops 
weighted in accordance with the number of tests on each crop, is 1-52 feet; the 
average depth applied or duty is 0-78 foot. 

For the alfalfa and grasses the average total depth received is 2-11 feet; 
the average depth applied 0-75 foot. 

For all plots, alfalfa, grasses and grains, the average total depth received 
is 1-91 feet; the average depth applied 0-77 foot. 


DISCUSSION OF SUMMARIZED DATA 


The duty of water for any locality will vary from year to year, principally 
in accordance with the amount and seasonable distribution of the precipitation, 
and to a lesser extent as influenced by temperature and the condition of soil 
and subsoil; therefore, in order that the water requirements of crops may be 
readily compared, from one year to another, or between different localities, it 
is best to consider that crops annually receive a certain amount of water— 
precipitation plus irrigation—and designate this amount as the “Total Depth 
Received.” 

The following table gives a summary of the data collected from the Coal- 
dale, Ronalane, and Brooks stations during the period 1913 to 1922 inclusive. 
It is not intended to set forth these figures as representing the exact depths 
required for the various crops, but rather as showing the results of our investi- 
gations to date. The column headed “Yield” is inserted as a useful index to 
the crops produced at these three stations. The column headed “Depth” shows 
in feet the total depth of water received (irrigation plus precipitation). 
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The average depth shown is the average of the depths at the different stations 
weighted according to the number of years during which records have been taken 
at each place. The column marked “Average Depth” shows the average for 
Coaldale, Ronalane and Brooks. 


The data at Coaldale are based on the results gained by average farmers 
irrigating their own fields and cover a period of ten years,—the yields at Coaldale 
have been omitted because they would not be comparable with the results 
obtained at the other places. 


The results at Ronalane are based on plot work carried on continuously 
for six years. The results at Brooks are based on accurate and consistent plot 
work covering a period of five years. For Ronalane and Brooks the figures 
shown represent the average, at each place, of the total depths of water pro- 
ducing the maximum crop yield in each year. For Coaldale the figures represent 
the average for ordinary crops in each year, 


SUMMARY OF DATA COLLECTED, 1912-22 (Inclusive) 


Coaldale Ronalane Brooks 
Crop | | —-_______________} Average 
Yield Depth Yield Depth Yield Depth Depth 


WV TNC ab seas cece sso bei eecreche Ge ata ahalts tee aie orate ates elton e eoretterer 1-37 45-90 1-91 47-30 2-04 1-70 
COL alee aie nee RRS RE Dee ot hie. EA HE Ene ae, tek irae beats fcr a 1-52 91-40 2-15 104-30 1-92 1-84 
Barley iieeeisis bec o eTahe ay ieee als eA spel assei.sraysserorats | Menace mages ks 1-61 58-50 1-74 55-10 1-89 1-81 
las 2 = (PMS IRD MENG, Vi De te ro eth Ul. ce ata ee Ag A 9 Seed ral terete uc ritoe 44-00 2-31 56-20 2°33 2°32 
Eotenore re MAA betta be A re ee red Posted ay Ree 0-83 371-00 2-03 322-00 1-68 1-76 
SR pte: UR aye RN Mer ie ee ate es RD wheal Ug acy Oe cl is A | (Alaa, Boch Ss 2) Beak megs ob 26-00 2-03 2-03 
Alfalta PST CL 6 Ieee ORR A ma bt AU ae gehine IRE COS De ret oo Rah ane a PN PRE Soci Hay ibe (cara hone: 9-20 1-51 1-51 
LEAR Seacrest Ree es Car ieaire yc ierores | Sete iets Crererere 2-13 3°32 2-13 6-18 2-78 2-21 
GLASSER 2 « saeco to he eeeteche Eek ONS OTS or ce eteu| lake taee terete Le SOE | Rare oe eens) Meters ea ee 2-01 1-78 1-83 
Sugar bects ee anerh moe Cree een eee cereal Cee cere eee nea ee 1-35 1-66 16-20 1-82 1-71 


The average depth noted in the above table indicates quite clearly the 
total depths required for the crops listed, when grown in that part of Alberta 
lying south of the north boundary of townships 28, and exclusive of that strip 
of country lying immediately east of the foothills. 

The mean summer precipitation for the past six dry years 1917 to 1922 
inclusive, was:— 


FOr ATS 83 Sick, sonvestain ye cue OMe a ete Sats 5s PT ack eee ee ete ar aR eT 0-51 foot 
BroGksi schist Se Ase eer Rl et ee ere ee EAGT ET Cy he ae Mes en ok Ao od Cae Ae Cee 0- "§ 
Coaldalere ee ee 2 NN et ewe 2 Bea ae ee ee ee Se ee 0-64 “ 
M Gan Of 3istations cco crocs crate cette hrc 2th Oe eT tee ee tae eee EN ey ere 0:57 “ 


We find, therefore, that even during the past six dry seasons in southern 
Alberta we have had enough precipitation when added to the legal duty, to 
produce all the moisture required for any crop. 

Assuming, as in previous reports, that eventually all irrigated farms will 
be seeded down, one-half to alfalfa and one-half to common grasses, we have:— 


Average depth for nee Gats.and ‘barleyiey. ister pesetiue ons e sete sete Geet ates mere nets 1-78 feet 
rotal’eaquined tov entire tarniauil cate h aed sie) Sere ee ee ee (n 


With the legal duty at 1-5 feet, under these conditions it would be necessary 
to rely on the seasonal precipitation to make up the additional 0-5 foot. 
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COMPARISON OF CLIMATIC CONDITIONS IN ALBERTA 
PRECIPITATION TEMPERATURE 

1914) 1915|1916]1917/1918| 1919} 1920) 1921) 1922) 1914) 1915)1916)1917) 1918) 1919] 1920) 1921)1922 
WEN eg el PS ff) Hh sa fc oadelSefa laced ed Me SEB Sid fed ha SAVER! ed APS SN SS Shah a cet ll SSN el 
DOULA tMMOLe nenen yh cr Gr esi. aes Ss 3 ath > 0-71)1-44]1-33]/0-85/0-48|1-09]0-74|0-75/0-83|52-4/52-6/50-6)52-0/52-8152-9/51-0/52-6/52-9 
FRONAANO MME ae fey ectelyacss caaee 0:38}0-93}1-32|0-50/0-38]0-57|0-45|0-56/0-60/59-4|57-1/55-2/55-8|56-8|58-4|56-0)57-5/58-7 
ROOF ANSE, Oe aor Biee ab SE One 0-57} 1-32|1-56/0-72/0-37/0-64/0-84/0-55/0- 73|55-9|55-4|54-5/55-4/55-9/56-7/54-7/55-4/56-8 
Brookste ee ee ree cvaltieteye alee .../0°57]0-32/0+70)0-41/0-69)0-70/55-6/56-3). .. .|56-3/58-0)57-5/55-6|56-1/57-4 

PRECIPITATION TEMPERATURE 
1914-1922 | Long Term] 1914-1922 | Long Term 

Feet Feet 18) sal 
AN ye NEN PN, oe veve oh oth cedcs ss lanyan ib sas ese Stel eve lt hi SROUSI Rereaues oa 0-77 1-00 54-37 52-57 
INGO ST OVe) 1S Eni he «4M ee ea PA a eg es A dr dele eA 0-72 0-77 59-31 59-07 
Ae nail Camere tay ey oot cee rch ee cael oe cs Te NEN ky Joe, aera Ee 0-80 0-96 54-83 55-63 


1Calgary—index for Strathmore—long term records 1885-1922. 


term records 1884-1922. 


Medicine Hat—index for Ronalane and 


Lethbridge—index for Coaldale—long term records 1903-1922. . 


Brooks—long 


DIAGRAM SHOWING TYPICAL SOILS OF 


— Strathmore Ronalane Coaldale Brooks 
Sandy Soil Fine Sandy Clay Loam Fine Sandy 
Fine Loam Soil Loam 
BES} Sal EGLO i), a PRT ON Pe i a a ee ee ee Cee Sandy Soil Light Very 
to depth Clay Loam uniform 
PECONCT HOO LMMee ey Soe Bee ee ae A cc song f ceca orl teh os varying Sandy very soil. Very 
from Loam uniform fine sand 
Third hao tepmens <isead ye Bea doe Sok paces Hh eE 3 to7 has and silt 
feet no Light 
TOURENEHOO CASE Ceci ERP Ce etme mee tet Soe oes Heavy clay Sand impervious gravel at 
and gumbo and stratum 12 to 14 
ECE OO LA Mee ane ee meee Te ama sete ee er eteas ale ee subsoil Gravel feet depth 
Very 
Sibaelny 1NCOU sa. GS a ee RRs OOO HOOD oe Geen Gin ream nae impervious 


REPORT OF THE SUPERVISING HYDRAULIC ENGINEER OF THE 
DRAINAGE DIVISION, J.S. TEMPEST, M.E.I.C. 


During the fiscal year 1922-23 drainage inspections, investigations and 
construction were carried on in Alberta, Saskatchewan and Manitoba by the 
Drainage Division of the Reclamation Service as shown in the following 
schedule:— 


ALBERTA 
Project Class of Work Engineer 
I NEA OPEL OYE) aya oe AC anol MEO GEAL OE CI IEC IEG Exci hd Gp CL DOCS (OCcAtiON GULVOVAMe etn Cee eee G. F. Richan. 
Drivare schemes. Gli vcs-ne tne seein nie oe care sl seheleaier Investigating surveys and plans..| D. Whittaker. 
Provincialschemes yo eee fone aes cies. «vara Inspectionseess hee Nee ee D. Whittaker. 
SASKATCHEWAN 
G@arropiivercbriane ley(West): sn. ates acen at clelewer v-te MLOCATIONISUT MOVE sete terrace bie» ate G. F. Horsey and 
W.C. Warren. 
Wiatenlonelsa kOsepen sos cavereesttelets ste re rslerataterartratc fetes: -c chit ofet crete Wonstruction sree eters A.C. Wright 
TIN AUEO AC DORIS son Becta tate leer eine Peet Pekele ovotele git ta Surveys ang plansiances ce emer eee A.C. Wright. 
IPTTVACEISCHOINGH YT 4 ee cette em Nein se cle om Otis ectre eas Surveys ald plansescec. vets eer D. Whittaker. 
Provinciakschemest,o ee. see center ies ratte cra al forstorsts ots Inspectionsmerer eis tomeritrs « D. Whittaker. 
MANITOBA 
Carrot ier Urianele ast) Mee cmiete cers sietelentersisieiesa TUOCALIONISUTVOVesarcses she creles ire: G. F. Horsey and 


W.C. Warren. 


Sn ne ee EEUU EEE SIESEnS SSNS 
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The reclamation of submerged and wet lands has long been recognized as a 
highly remunerative investment, and the reclaimed lands on account of their 
accumulation of rich vegetable matter are usually richer in plant food, and of 
more lasting fertility than the surrounding higher lands. Before the passing of 
the Reclamation Acts of Alberta and Saskatchewan very little progress was 
made in reclamation by drainage in these provinces owing to the meagre and 
inefficient legislation. The Acts have now been in force for about six years, and 
this period has been marked by a growing interest in drainage and a better 
understanding of its possibilities as an economic investment. Drainage projects 
investigated are of three classes,—(1) small schemes undertaken by individuals, 
generally settlers with a view to raising more winter feed for their stock; (2) 
schemes undertaken by the Provincial Governments, to enable groups of settlers 
to co-operate in carrying out comprehensive drainage schemes for the improve- 
ment of their own lands and any Crown lands in the drainage district; and (3) 
schemes initiated by the Dominion Government for the reclamation of large 
tracts of swamp lands where upwards of 50 per cent of the land is owned by the 
Crown. Schemes in classes (1) and (3) are generally situated in the more northern 
parts of the provinces, where the prevalence of wet lands, swamps, muskegs 
and shallow lakes is more marked, and where settlement is sparse. The investiga- 
tion of these schemes constitutes the principal work of the Drainage Division 
in surveying, designing, laying out the schemes, and in one instance, the Water- 
hen Lake Drainage project, of carrying out the construction. Schemes i in class 
(2) are carried out under the jurisdiction of the provincial governments after being 
inspected and sanctioned by the Dominion Government. 

The efforts of the engineers of the Drainage Division have not been confined 
merely to the engineering requirements of surveying, making plans and super- 
vising construction of the various projects, but much time and study has been 
given to the most economical methods of bringing the areas under cultivation 
after drainage, which in many cases involves the most difficult and uncertain 
part of reclamation. The ever varying conditions of the extensive muskegs, 
swamps, beaver meadows and wet grass lands, spreading over a great proportion 
of the northern parts of the prairie provinces, present many reclamation problems 
at present but little understood. The great potential agricultural value of the 
land, however, is sufficient to warrant careful and extensive research. In a 
pioneer country where the cost of artificial manures for the improvement of 
peat lands and systems of underdraining are prohibitive, the scientific investiga- 
tions being carried on at many experimental farms, involving as they do the 
application of chemical or barnyard manures, are of little practical value to the 
settler in a new country. For the present, systematic firing to rid the ground 
of superfluous vegetable matter, the trampling of herds of cattle to compact 
the light vegetable soil, and the flooding of wild hay meadows by means of 
hold-up gates after the installation of a system of drainage, are among the 
principal methods practicable in a new country. The only active and practical 
experimentation on these lines is carried on by the settler, who is often forced 
by necessity to drain and reclaim swamp lands or leave the country. With 
these pioneers the inspecting drainage engineer is working in an endeavour to 
devise the readiest and most economical methods within the means of the 
settler to convert the wilderness of the north into profitable farming lands. 
The greater interest shown in drainage and the increased number of applications 
in certain districts is, to a large extent, due to the practical demonstration of 
enterprising settlers who have acquired and converted lakes and swamp lands 
into profitable hay meadows and farming land at a very small cost per acre. 
Examples are becoming more and more common of reclaimed lands growing 
from 21% to 4 tons of timothy to the acre from the first season the water is drained 
off, while green feed often grows so thick, that there is difficulty in cutting it 
with a binder. It is very significant, that small projects carried out under 
the provisions of Part I of the Regulations appear on the map in clusters, owing 
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to the fact that one successful scheme in a district is commonly followed by a 
number of applications to purchase other swamp lands under conditions of 
drainage. 

The successful development of a large portion of the north country is 
largely dependent upon the amount of drainage carried out. Generally speak- 
ing the northern parts of Manitoba, Saskatchewan and Alberta consist largely 
of swamp lands with only straggling and intermittent dry areas fit for settle- 
ment. Wet conditions delay the spring work on the farm, make the country 
more liable to summer frosts, and generally shorten the growing season. The 
people of the north commonly believe that drainage is the only salvation of the 
country. Every successful drainage scheme is a benefit, not only to the appli- 
cant and to the district in which it is situated but by making better roads pos- 
sible at a smaller cost, indirectly benefits other outlying farming communities. 

No new large drainage projects under Part IV of the Drainage Regulations 
were investigated during the season, but an attempt was made to complete the 
surveys of all those already commenced. This work was entirely confined to 
the Athabaska project in Alberta and the Carrot River Triangle project in 
Saskatchewan and Manitoba. The field investigations of the former were 
completed, but another season will be required to complete the latter. 

Since the formation of the Drainage Division, 34 large projects have been 
investigated. Of these only 18, aggregating about 269,000 acres, have been 
favourably reported on as feasible, economical and in the public interest. One 
of these, the Waterhen Lake project, is now under construction, while plans 
are ready for commencing construction of the rest. 


ATHABASKA DRAINAGE PROJECT 


This project les a few miles east of the town of Athabaska between the 
Athabaska river and its tributary, Pine creek, in townships 65 to 68, ranges 19 
to 22, west of the 4th meridian. Although the Canadian National railway 
from Edmonton to Athabaska has been constructed twelve or fifteen years, and 
is within a few miles of the land included in the project, settlement of the district 
is little further advanced than it was ten years ago. Some settlers who took up 
land in the district abandoned their homesteads and left the country, being 
unable to succeed on account of the wet conditions, and the impassable nature 
of the roads during the open season. The population of the town of Athabaska 
has dwindled from 2,000 to 200 during the last ten years, but this is largely 
owing to the traffic to the north being diverted by the construction of the Edmon- 
ton, Dunvegan, and British Columbia railway to the Peace River and the Alberta 
and Great Waterways railway to Fort McMurray. Had the country surround- 
ing Athabaska developed agriculturally, the town would not have suffered as it 
has, notwithstanding the diversion of the traffic. The prevailing wet con- 
ditions not only prevent further agricultural development, but cut off com- 
munication with, and prevent settlement of dry areas of good agricultural land 
lying east of the Athabaska muskegs. 

With a desire to bring prosperity to the town and district, and develop a 
country of naturally rich soil and good climate, the Athabaska Board of Trade 
and many interested settlers petitioned the Federal Government to undertake 
the reclamation of the swamp lands under the provisions of Part IV of the 
Drainage Regulations, and so give an impetus to agricultural progress, and 
attract settlers to a district of proved fertility of soil and convenient railway 
facilities. 

A reconnaissance made in 1921 resulted in a favourable report, and a 
recommendation that a detailed location survey should be made. A survey 
party occupied the season of 1922 in making a complete survey. ‘The engineer 
reports that the project, comprising a total area of 46,800 acres of reclaimable 
land can be drained at an average cost of less than $4 per acre. 
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While the area drained would be reclaimed from a worthless and impass- 
able series of bogs, a rich and extensive agricultural district lying beyond the 
proposed drainage district would be made accessible by the construction of 
good roads hitherto impossible. 

The plan of reclamation proposed consists of twenty individual systems; 
three draining into Athabaska river and the remainder into Pine creek, the 
majority of the latter being comparatively small single ditches. The system 
would tap and provide an outlet for each parcel of land requiring drainage, leav- 
ing the owner to put in any farm laterals required to drain his holding to the 
main ditch. The improvement of Pine creek necessary to prevent an increase 
of flood conditions would require only the removal of the debris collected at 
several points. . The total length of ditch required, including laterals and creek 
improvements aggregates about 135 miles. 

After drainage it might be found advisable and more economical to con- 
tinue growing wild hay on the extensive hay meadows for a few years at least. 
As wild hay requires periodic flooding, it is proposed to put in hold-up gates at 
suitable points in the drainage ditches. By these means, water could be held 
back in the spring to ensure a good growth of hay, then drained off in time to 
dry up the meadow sufficiently to permit the cutting of the hay. Other areas 
covered with moss, reeds, and scrub timber would require to be burnt over to 
get rid of the surplus vegetable matter, and it is proposed to have this work 
done under efficient supervision to prevent the fires spreading to the timber on 
the ridges, which will be required for buildings, fencing and fire wood. 

A great portion of the work of reclamation on this project can be economic- 
ally carried out by manual labour, and would afford profitable employment to 
prospective settlers, while the land is being made suitable for settlement and 
cultivation. 


CARROT RIVER TRIANGLE DRAINAGE PROJECT 


The Carrot River Triangle is a triangular tract of extremely flat swamp 
land situated in the provinces of Saskatchewan and Manitoba, and bounded 
on the north by the Saskatchewan river, on the south by the Carrot river, and 
on the west by the Sipanok channel—an overflow channel of the Saskatchewan 
river. The apex of the triangle is at the junction of the Saskatchewan and Carrot 
rivers near the town of The Pas, in Manitoba. The tract comprises an area of 
695,168 acres, or 1,086 square miles, with a further 350 square miles in the 
Het extension of the swamp. The aggregate area is about 1,486 square 
miles. 

The climate is similar to that of the settled agricultural district in the. 
upper Carrot river valley around Kinistino, Melfort and Prince Albert, with 
possibly a greater liability at present to summer frosts and a later spring, on 
account of the prevailing wet and swampy conditions. 

The soil is the same rich black muck overlying clay and clay loam that 
charaeterizes the fertile upper part of the Carrot River valley. 


Transportation facilities at present consist of the Canadian National rail- 
way touching the eastern extremity of the triangle at The Pas, which is 400 
miles by rail from Winnipeg, and 440 miles by the extension of this road to Port 
Nelson on the Hudson Bay,which is not yet completed. From The Pas both the 
Saskatchewan and Carrot rivers are navigable for boats of small draft to the 
northwestern and southwestern extremities of the triangle. No part of the tract is 
more than 16 miles from either one or the other of these navigable streams. Surveys 
have been made both by the Canadian National and Canadian Pacific Railways 
with a view to extending lines to Cumberland House, and eventually to The Pas 
through the triangle, and it is expected that the reclamation would very 
materially facilitate and lessen the cost of these railway extensions. 
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The timber in the eastern or Manitoba portion of the triangle is small and 
of no commercial value, but farther west in Saskatchewan, belts of fine spruce 
and other timber extend along the banks of the streams. 

After drainage very little expense and labour will be necessary to bring 
under cultivation or convert into profitable hay meadows the greater part of 
the area lying in Manitoba and consisting of several hundred square miles. 
This portion consists largely of Saskeram and other lakes, the beds of which are 
so bare of reeds, rushes and grasses as to be ready for seeding to cultivated 
grasses as soon as the water has been drained off. The rest of the area in Mani- 
toba consists mostly of luxuriant hay meadows. 

In Saskatchewan, although there are many shallow lakes bare of vegetation, 
and considerable stretches of hay meadows, there is a large proportion of moss 
muskegs, stretches of reeds, rushes and scrub timber that will require consider- 
able clearing after the water is drained off, and therefore wil! not be reclaimed 
as economically as the Manitoba portion. 

The method of reclamation will consist in the construction of levees along 
the banks of the Saskatchewan and Carrot rivers to keep out the flood waters, 
and of a system of interior drainage ditches to carry the run-off of the triangle 
to sumps, and thence to be pumped over dykes into these two streams. 

Until the surveys are completed, and several plans of reclamation con- 
sidered and compared, the cost of the project or units of the project can only 
be roughly estimated. Two schemes of reclamation are being considered. In 
scheme ‘‘A”’ the reclamation of the whole area is contemplated. The triangle 
would be divided into five drainage units each with its protective levees and 
system of ditches conveying the drainage water to the most convenient point 
to be pumped into either the Saskatchewan or the Carrot rivers. It is roughly 
estimated that this scheme would involve an expenditure of $6,077,000 to 
reclaim 695,168 acres of land, or an average cost of $8.74 per acre. 

Scheme “B’’ contemplates only the reclamation of the eastern or Manitoba 
end of the triangle, and cutting off this area from the rest of the tract by a levee 
extending from the Carrot to the Saskatchewan. It is roughly estimated that 
this scheme would cost $2,112,000 to reclaim 163,456 acres, or an average of 
$12.92 per acre. 


WATERHEN LAKE DRAINAGE PROJECT 


This project, comprising 13,900 acres, is situated in the Carrot River valley 
about four miles from the town of Kinistino, Saskatchewan, in townships 44, 45 
and 45A, ranges 21 and 22, west of the 2nd meridian. The area being reclaimed 
consists of Waterhen lake and Waterhen marsh; two distinct bodies of sub- 
merged land each draining into the Carrot river and of about equal area. 

The drainage of this project was undertaken by the Dominion Govern- 
ment and a drainage district was formed in 1920 under the provincial laws. 

A contract for the excavation of the main ditches, aggregating about 
617,000 cubic yards of earth, was let to the Lount Engineering Company at 
21-9 cents per cubic yard. This work was commenced in the spring of 1921, 
and completed in the fall of 1922. Two draglines with 2-yard buckets, one 
floating dredge with 14-yard bucket, and one caterpillar dragline with l-yard 
bucket were used on the work. 

The water of the lake was tapped on July 13, 1922, and was completely 
drained by August 14, the same year. By means of a hold-up gate at the outlet, 
the discharge was controlled so as to keep it below the maximum flow of previous 

ears. 
i After unwatering, the lake bed began to dry very quickly where there was 
no vegetation and matted roots, and by September it was possible to walk dry- 
shod over the greater part. The marsh and the parts of the lake covered by 
rushes and coarse grasses are drying very slowly. The additional laterals, that 
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are about to be constructed, will help to expedite the drying up of these parts 
very materially. On account of the drier conditions, a larger quantity of wild 
hay was cut than ever before, both on the lake and on the marsh. 

About half the lake bed, comprising about 3,000 acres, is now ready for 
seeding to timothy or other cultivated grasses. The best time—and a common 
practice in the West, for seeding drained lake beds—is as soon as the water has 
been run off, and whilst the ground is soft mud. As the ground is too soft to 
permit the use of teams, the seeding has to be done broadcast. It is possible 
that seeding will now have to be deferred until the ground is firm enough to 
permit the use of machinery. To complete the works of the project there yet 
remains to be constructed about 10,000 rods of small laterals, a number of 
culverts at road crossings, six bridges, right of way fencing, and topping of 
levees. } 


SMALL DRAINAGE PROJECTS 


During the season 77 private drainage schemes coming under the provisions 
of Part I of the Drainage Regulations were inspected. At the present time there 
are about 15,000 acres of low lands included in these small private schemes 
being brought under cultivation, and about 20 per cent reclaimed and under 
crop. The average cost of this reclamation is from $5 to $8 per acre. During 
the year approximately 1,200 tons of wild hay and 1,060 tons of timothy were 
produced in Alberta on reclaimed swamp lands in these small projects. 

The locations of small drainage projects are in groups. The development 
of these groups has come about by the success of a drainage pioneer in a certain 
va whose methods and example were immediately followed by his neigh- 

ours. 

The group lying southeast of Edmonton originated in the success of Mr. 
Burpee, followed by Messrs. Cameron, Charest and others, numbering about 
Pet Many of these schemes are producing up to four tons of timothy to 
the acre. 

Another group is situated around Westlock, ranges 26 and 27, west 4th 
meridian, and ranges 1 and 2, west 5th meridian, in townships 55 to 59. This 
group was started by the success of Messrs Demers and Son, who reclaimed a 
shallow lake near Pickardville. Another group in a totally different and more 
difficult country was started by the success of Messrs. Hedberg, Gibbs, Strome 
and others in the neighbourhood of Edson. 
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RECLAMATION SERVICE 
LIST OF PUBLICATIONS 


DRAINAGE REGULATIONS. 
IRRIGATION REGULATIONS. 
ANNUAL IRRIGATION Reports—1912 to 1915. 
IRRIGATION SURVEYS AND Inspections Rerorts—1915. (1915-16). (1916-17). 
(1917-18). (1918-19). 
AnnuaL Report oF THE RECLAMATION SERVICE—(1919-20). (1920-21). 
(1921-22). (1922-23). 
Western Canapa Irrigation Association Reports—(lst to 11th Con- 
vention). ; 
INTERNATIONAL IRRIGATION ConGrESS Report (1914). 
Buiuetin No. 1—Irrigation in Alberta and Saskatchewan. 
(Consisting of a Synopsis of the Irrigation Act and its Administration), 
BULLETIN No. 2—Alfalfa Culture. 
BuLuetin No. 3-—Climatic and Soil Conditions, C.P.R. [Irrigation Block, 
~ Buuuetin No. 4—Duty of Water Experiments and Farm Demonstration 
| Work. 
Buiuetin No. 5—Farm Water Supply. 
BuLietin No. 6—Irrigation Practice and Water Requirements for Crops in 
Alberta. 
PAMPHLETS: 
Address by Mr. 8. G. Porter—‘‘Practical Operation of Irrigation Works,’’— 
Extract from. W.C.1.A. Report, 1914. | 
Address by Dr. Rutherford—‘Inter-dependence of Farm and City.” — 
Extract from W.C.I.A. Report, 1914. 
Address by Mr. Don. H. Bark—‘‘The Actual Problem that Confronts the 
: Irrigator.”’—Extract from W.C.I.A. Report, 1914. 
Address by Mr. Don. H. Bark—‘Practical Irrigation Hints for Alberta.’’— 
Extract from W.C.1.A. Report, 1915. 
Address by Mr. Don. H. Bark—‘‘Alfalfa Growing.’’—Extract from W.C.I.A. 
Report, 1915. 
“Practical Information for Beginners in Irrigation’? (by W. H. Snelson, 
A.M.E.L.C.). : 
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